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Today’s Action
• Updates standards issued in 1985 and 1999
• Continues growth in clean domestic energy production, while 


increasing environmental protectionincreasing environmental protection
• Relies on available, affordable technology already in use
• Offsets the cost of pollution controls through the capture of 


emissionsemissions
• Provides flexibility and transparency


“[I]t is vital that we take full advantage of our natural gas resources[I]t is vital that we take full advantage of our natural gas resources, 
while giving American families and communities confidence that natural 
and cultural resources, air and water quality, and public health and 
safety will not be compromised.”


Executive Order Supporting Safe and Responsible
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Executive Order Supporting Safe and Responsible
Development of Unconventional Domestic Natural Gas Resources 


signed by President Obama on April 13, 2012







Overview of Action
• On April 17, 2012, EPA issued rules that will ensure that domestic natural gas production can 


continue to grow in an environmentally responsible mannercontinue to grow in an environmentally responsible manner. 
• A key feature of these rules will require companies to capture natural gas that escapes when 


hydraulically fractured gas wells are prepared for production -- gas that currently is going to 
waste in many areas. 
Th l t ff ti j t d f d t l t d t• The rules are cost-effective: projected revenues from recovered natural gas are expected to 
offset costs, yielding a cost savings of $11 million to $19 million in 2015.


• EPA made a number of changes to the rules in response to public comment. 
• The final rules provide flexibility while maintaining environmental benefits . They provide aThe final rules provide flexibility while maintaining environmental benefits . They provide a 


phase-in period  -- which ensures  that equipment  to capture natural gas is available in time to 
meet compliance deadlines – and set key requirements based on performance rather than on a 
specific technology. 


• The rules also include incentives for industry to modernize equipment and reduce pollutionThe rules also include incentives for industry to modernize equipment and reduce pollution 
early. 


• The rules will reduce emissions of smog-forming volatile organic compounds (VOCs). These 
reductions are expected to help reduce ozone in areas where natural gas production occurs.  
The rules will also reduce emissions of air toxics Air toxics are known or suspected to causeThe rules will also reduce emissions of air toxics. Air toxics are known or suspected to cause 
cancer and other serious health problems. 


– The rules will also yield co-benefits by reducing methane from natural gas wells. Methane is a potent greenhouse 
gas – more than 20 times as potent as carbon dioxide. 3







The Natural Gas Production Industry
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Natural gas systems encompass wells, gas gathering and processing facilities, storage, 
and transmission and distribution pipelines.  


Crude Oil to Refineries             
(not covered by these 
rules)


Production & Processing
1. Drilling and Well Completion
2. Producing Wells
3. Gathering Lines
4. Gathering and Boosting Stations
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4. Gathering and Boosting Stations
5. Gas Processing Plant 5
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Natural Gas 
Transmission & Storage 7
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Transmission & Storage
6. Transmission Compressor Stations
7. Transmission Pipeline
8. Underground Storage


10c
9Distribution (not covered by these rules)


9. Distribution Mains
10.Regulators and Meters for:


a. City Gate
b Large Volume Customers
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Source:  Adapted from American Gas Association and EPA Natural Gas STAR Program
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b. Large Volume Customers
c. Residential Customers
d. Commercial Customer







Pollutants Emitted by the Oil and Natural Gas Industry 
Are a Health & Environmental ConcernAre a Health & Environmental Concern


• VOCs are one of the key ingredients in forming ozone (smog).
– The oil and gas industry is the largest industrial source of VOC emissions in the U.S., based 


d t t d t th 2008 N ti l E i i I ton data reported to the 2008 National Emissions Inventory.
– Ozone is linked to asthma attacks, hospital and emergency department visits, and increased 


school absences, among other serious health effects. 
– Ozone used to be considered a summertime pollutant; but recently has become a problem 


in winter in some areas where significant natural gas production occursin winter in some areas where significant natural gas production occurs.
– In some areas, VOCs also help form fine particle pollution (PM2.5). 


• Air toxics can cause cancer and other serious, irreversible health 
effects, such as neurological problems and birth defects.


• Methane reacts in the air to form ground-level ozone. 


5Source: 2008 NEI v2 http://www.epa.gov/ttn/chief/net/2008inventory.html







Clean Air Act Requirements
• The Clean Air Act requires EPA to set new source performance standards (NSPS) 


for industrial categories that cause, or significantly contribute to, air pollution that may 
endanger public health or welfare. 


– Each performance standard must be based on the “best system of emission reduction ”Each performance standard must be based on the best system of emission reduction.
– The law requires EPA to review and, if appropriate, revise new source performance standards every 


eight years.
– EPA issued its two existing NSPS for the oil and gas industry in 1985. 


• The Clean Air Act also requires EPA to set standards for air toxics, which are known e C ea ct a so equ es to set sta da ds o a to cs, c a e o
or suspected to cause cancer and other serious health effects. 


– EPA must review these standards eight years after they are issued, to determine whether additional 
changes are necessary to reduce risk


– EPA must review and revise as necessary these standards eight years after they are issued, to  
reflect better emission control practices, processes or technologies that have become available and 
are cost-effective 


– EPA’s existing air toxics standards for the oil and natural gas industry were issued in 1999. 


• EPA issued today’s rules under a court deadline.
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Reducing Pollution from Well Completions
• Today’s rules will reduce pollution from natural gas wells 


that are hydraulically fractured without slowing productionthat are hydraulically fractured, without slowing production.
• The rules phase in requirements for capturing natural 


gas. This phase-in provides time for equipment to be 
manufactured and operators to be trained to capture gas 
through a process known as a “green completion.”g p g p


• Industry leaders already are using green completions as a 
smart business practice.


• Owners/operators of fractured and refractured wells may 
reduce pollution through flaring until Jan. 1, 2015; after that, Example of Green Completion Equipment


(Source: Weatherford)
gas capture is required. 


• Wells that are refractured will not be considered affected 
facilities if they use green completions and meet 
recordkeeping/reporting requirements as of the effective date 
of the rule


(Source: Weatherford)


of the rule. 
• Exploratory, delineation and low-pressure wells are exempt 


from green completion requirements; will have to flare.
• EPA streamlined well completion notification and 


reporting requirements to reduce burden to industry andreporting requirements to reduce burden to industry and 
states, while ensuring transparency and accountability.
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A natural gas well site. EPA photo.







Key Changes Since Proposal
Based on comments received during the public comment period, the 
final rule: 
• Includes an updated definition for a “green completion”


– Changed to focus on performance rather than technology, allowing greater flexibility, 
lowering costs and reducing the burden on equipment manufacturing and distribution. 


• Eliminates state permitting “trigger” when wells are refractured if operators 
choose to use green completions (instead of flaring)choose to use green completions (instead of flaring)


– Refractured wells that use green completions will not be considered affected facilities. 
These wells will not trigger minor source permitting requirements in some states. 


– Refractured wells may choose to flare for now and phase in green completions by Jan. 
1 2015 These wells will be considered affected facilities for permitting purposes1, 2015. These wells will be considered affected facilities for permitting purposes.


• Does not finalize requirements for compressors and pneumatic controllers in 
the transmission segment of this industry


– Based on public comment, the agency concluded it needed additional information in g y
order to set cost-effective standards for compressors and controllers in this segment, 
where VOC content of the gas generally is low.
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Additional Requirements to Reduce Pollution
Today’s rules also set requirements for several types of equipment


Storage tanks 
• EPA is phasing in requirements to reduce VOC 


Reciprocating compressors
• Rule requires replacement of rod packing, which 


Today s rules also set requirements for several types of equipment 
that may vent or leak VOCs or air toxics. 


emissions from new & modified tanks over one 
year, to ensure enough combustion devices are 
available to reduce the emissions. 


• Requirement applies to both oil and natural gas 
production


can leak VOCs as it wears. 
• Rule provides an alternative schedule for rod 


packing replacement that does not require 
monitoring and documentation of operating 
hoursproduction.


• EPA did not change air toxics standards for 
storage tanks; however emissions storage tanks 
in natural gas production sector will be counted 
toward determining a major source under the air


hours.


toward determining a major source under the air 
toxics standards for oil & natural gas production.


Centrifugal compressors
• VOC reduction required for compressors with wet 


seal systems only; requirements do not apply inseal systems only; requirements do not apply in 
the natural gas transmission and storage 
segments, where VOC emissions generally are 
low. 9


A combustion device and storage tanks. EPA photo 







Additional Requirements, cont.
Pneumatic controllers
• Used to regulate conditions such as pressure and temperature.
• Rule affects high-bleed controllers, allows use only for critical 


applications, such as emergency shutoff valves. pp g y
• Requirements apply to controllers used in both oil and gas sectors; 


(in natural gas sector, applies only to sources upstream of the 
transmission line).


Glycol dehydratorsy y
• Covered under two air toxics standards (oil and natural gas 


production; natural gas processing plants)
• Both standards retain existing standards for large dehydrators at 


major sources, set new standards for small dehydrators (not “area Glycol dehydrators at a well production pad. j y (
sources.”) 


Leaks from valves at gas processing plants
• Strengthened requirements for detection and repair for VOCs and 


air toxics.


y y p p
EPA photo


Sweetening units at natural gas processing plants
• Must reduce sulfur dioxide emissions by 99 percent 10







Cost Savings and Emissions Reductions
Th l ill i ld t i f $11 t $19 illi i 2015• The rules will yield a cost savings of $11 to $19 million in 2015, 
because the value of natural gas and condensate that will be 
recovered and sold will offset costs. 


• EPA estimates the following combined annual emission 
reductions when the rules are fully implemented : 


VOCs: 190 000 to 290 000 tons• VOCs: 190,000 to 290,000 tons 
• Air toxics: 12,000 to 20,000 tons
• Methane: 1.0 to 1.7 million short tons (about 19 to 33 million 


tonnes of CO equivalent (CO e)tonnes of CO2 equivalent (CO2 e)
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Today’s Rules Respond to Public Comment
• EPA sought, and received, extensive public comment during the 


development of today’s final rules. The agency:
– Held two public meetings while developing the proposal, 
– Held three public hearings on the proposed rule
– Received more than 156,000 written comments. 


T d ’ ti d t b f th t i• Today’s action responds to a number of those comments, in 
order to ensure the requirements of the rule are cost effective 
and allow continued, responsible growth in natural gas 
productionproduction. 
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For Additional Information


• To read more about today’s action, visit: o ead o e abou oday s ac o , s
www.epa.gov/airquality/oilandgas
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1_.0 II\ryI(ODUCTION


LDH Energy Mont Belvieu L.P. (LDH) submits this oil and gas facility standard
permit application to obtain authorization to construct a natural gas processing
plant in Mont Belvieu, Chambers County, Texas. The Texas Commission on
Environmental Quality (TCEQ) Customer Number (CN) for LDH is
cN603194101.


The proposed gas plant will be constructed next to LDH's existing North
Terminal transfer and storage facility in Mont Belvieu. The proposed gas plan!
however, is completely independent of the existing North Terminal. The
location siting, construction, and operation of the gas plant has no relation to the
North Terminal's operation (i.e., there will be no shared utilities or lines,
operator staff, or other shared resources). The primary Standard [rdustrial
Classification (SIC) code for the proposed gas plant (1321.., Natural Gas Liquids)
is different than that of the North Terminal (4613, Petroleum Pipelines, Refined).
Because of the independence of the proposed gas plant, LDH requests a new
Regulated Entity Number (RN) from the TCEQ.


The TCEQ Core Data Form and Form PI-1S are presented in Section 2.0. An area
map is presented in Section 3.0 and a preliminary plot plan showing proposed
emission sources is included in Section 4.0. A process description and
representative flow diagram are presented in Section 5.0. Emission rate
estimation methodologies and Table L(a) are presented in Section 6.0. A
discussion of the general permit requirements is presented in Section 7.0. The
permit fee information is included in Section 8.0. Detailed emission rate
calculation, with a corresponding summary table, are located in Appendix A.
Finally, the output from EPA's Tanks 4.09 program, used to estimate emissions
from the proposed project tanks, is included in Appendix B.


Environmental Resources Management







2,0 COMPLETED PI.ISEND COREDATAFORM


This Section contains a completed Form PI-1S Registration of Air Standard
Permit and TCEQ Core Data Form.


Environmental Resources Management 2 G:\2010\0117508\15504Hrpt(application).doc
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3.0 AREAMAP


An area map of the proposed Mont Belvieu Gas Plant is included on the
following page. The map shows radii of 3,000 foot and a L-mile. There are no
schools within either radius.


Environmental Resources Management 7 G:\2010\0117608\15504Hrpt(application).doc
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FIGURE 2


SITE PLOT PI.AN


LDH Energy Mont Belvieu L.P.
Mont Belvieu, T€xas1a







I
4.0 PLOT PLAN


A preliminary plot plan of the plant property showing the proposed project
equipment, including air pollutant emission points, is included on the following
Page.
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5.0 PROIECT DESCRTPTIONAND PROCESS ELOW DIAGRAM


LDH Energy Mont Belvieu GP LLC is submitting this standard permit
application to authorize construction of a natural gas processing plant in Mont
Belvieu, Chambers County, Texas. The gas processing plants will fractionate Y-
grade natural gas liquids through a series of trayed columns that separate the
natural gas liquids into the constituent gas products, which include purity
ethane, propane, butanes, and nafural gasoline, for sale to customers.


The feed to each column is introduced to the middle of the column. Heat is
introduced to the reboiler located at the bottom of the column. The reboiler
vaporizes a portion of the feed to produce stripping vapors inside the column.
The vapor rises through the column contacting the downflowing liquid. The
vapor leaving the top of the column enters the condenser where heat is removed
by the cooling medium. Liquid is returned to the column as reflux to limit the
loss of heavy components overhead. The liquid leaving the lower part of the
column will have the highest boiling point, whereas the hydrocarbon leaving the
top of the column (either as vapor or liquid) will have the lowest boiling point.


Products are treated to remove contaminants, which include water, carbon
dioxide, and sulfur compounds. These contaminant removal systems are
propriety processes that treat the products to meet sales specifications.


A process heater will be used to heat a low vapor pressure heating medium.
Cooling will be provided using cooling water tower technology. Process
equipment will be electric motor-driven as necessary.


G: \2010\0117608\15504Hrpt(application).doc
Texas Registered Engineering Firm F-2393
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6,0 EMISSION RATE CALCULATI ON S


A summary of proposed permit allowable emission rates for units covered by
this standard permit is provided in the Table 1(a) form included in this section.
Discussions of the methodology used to calculate emissions for emission source
types are provided in the following sections. Appendix A includes detailed
allowable emission rate calculation data tables, including an emission rate
summary in Table A-1. Appendix B includes TANKS 4.09 outputs.


PROCESS HEATER


The process heater (EPN 003 SCR/VE) emissions were based upon emission
factors and guidance provided in the TCEQ's Technical Guidance Document for
Process Heaters, dated October 17,2006, and in the EPA's Compilation of Air
Pollutant Emission Factors (AP-42). Detailed short-term and annual emission
rate calculations are provided in Table A-2.


COOLING TOWER


Short-term and annual volatile organic compound (VOC) emissions from the
cooling tower (EPN O08-COOTOW) were based upon a design circulation rate, in
accordance with the TCEQ Technical Guidance Document for Cooling Towers,
dated February 2001.. Particulate matter (PM) emissions from the cooling tower
were calculated based upon total dissolved solids, recirculation rate, and the
liquid drift factor which was obtained from AP-42,5th Edition, Chapter L3.4,


Wet Cooling Towers, Table 13.4-1. Detailed calculations are provided in Table
A-3.


T'HERMAL OXIDIZER


The purity ethane produced from the feedstock will contain excessive amounts
of carbon dioxide (COt. The COz as well as trace amounts of hydrogen sulfide
will be removed from the ethane using an amine scrubbing process. The vent
stream from the amine system routes entirely to the thermal oxidizer (EPN 002-
THERMO). The emission rate calculations for NOx from the thermal oxidizer
were based upon vender specifications. The NOx factor used meets current Best
Available Control Technology (BACT) as described in TCEQ's Chemical Sources
Current BACT Requirements for Vapor Oxidizers, dated November 1,6,2006.
Emission rate calculations for other products of combustion were based on the
EPA's Compilation of Air P ollutant Emission E actor s (AP-42). Sulfur dioxide
emission rate calculations were developed using the thermal oxidizer's flue gas
composition provided by the vendor. Detailed calculations are provided in
Table A-4.


EMERGENCY GENERATOR


LDH proposes to operate two ultra-low sulfur diesel-fired engines (EPNs 010-
DGEN1 and 011.-DGEN2) for emergency purposes. Emission factors for the


G:\2010\0117608\15504Hrpt(application).doc
Texas Registered Engineering Firm F-2393
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generators were taken from Table 1 of 40 CFR 589.112. Table A-5 summarizes
the emissions from the emergency generator and the firewater pump, which will
each operate in non-emergency (i.e., test) service for three hours or less per
month.


6.5 EUGITIW EMISSIONS


Emissions of VOC from fugitive pipeline component leaks (EPN 009-FUG) were
estimated using the oil and gas processing factors from the TCEQ'sDraft
Technical Guidance Package (TGP) for Equipment Leak Fugitives (October
2000). Emission control credits from implementation of TCEQ's Regulation L15


leak detection and repair (LDAR) program, as well as annual connector
monitoring, were applied to the monitored components. Speciation of the
fugitive VOC emissions was based on the relative constituent concentrations in
the various process streams. Total VOC emission estimates exclude methane
and ethane. Fugitive emission rate estimates are presented in Table ,4'-6.


6.6 ELARE


High-pressure sections of process equipment will be depressurized to the plant
flare (EPN 004-FLARE) when taken out of service. The equipment will be
further purged with nitrogen to the flare, before opening to the atmosphere.
Emission factors for CO and NO* resulting from the combustion of waste gases
were obtained from TCEQ's Air Permit Technical Guidance for Chemical
Sources: Flares and Vapor Oxidizers, (draft, October 2000). VOC emissions were
based on the flare destruction and removal efficiency (DRE) from the same
TCEQ guidance document.


The proposed flare will be air-assisted. During normal operation, the flare will
have a continuous pilot flame. Emission rate calculations for the pilot flame
were based upon appropriate AP-42 factors. Additionally, vent streams due to
Maintenance, Startup, and Shutdown (MSS) activities will be routed to the flare.
Emissions rate calculations for the flare, addressing the continuous pilot and
MSS emissions/ are included in Tables A-7 and A-8.


6.7 STORAGE TANI(S


The feedstock and products will be transferred to and from the site via pipeline
and will be stored in nearby salt dome caverns. Thus, the facility will not have
feedstock or product storage vessels on site. LDH proposes to maintain bulk
storage of utility chemicals received by truck transport. Transfer of these
chemicals will utilize a vapor balance system. VOC emission rate calculations
for utility chemical storage were calculated using U.S. EPA's TANKS 4.09d
software program. Detailed emission rate calculations are provided in Table A-9
and program output reports are provided in Appendix B.


Environmental Resources Management 'L4 G:\2010\0117608\15504Hrpt(application).doc
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6,8 MIS CELLANEO US MAINTEN AN CE ACTIWTIES


Scheduled miscellaneous maintenance activities will occur at the proposed Mont
Belvieu Gas Plant. These maintenance activities will include proving flow
meters that measure the gas feed into the plant on a monthly basis, filter change
outs, pump and compressor maintenance and starfups, tank inspection activities,
and the use of a parts washer. Because the calculated VOC emissions from these
activities are low, emission estimates were based on the frequency of
maintenance events and an estimated emission rate per event. A summary of
these maintenance calculations is provided in Table ,4.-L0
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7.0 GENERAT REQUIREMENTS


This section provides an analysis demonstrating that the proposed Mont Belvieu
Gas Plant meets the applicability requirements of the general standard permit
conditions specified in 30 TAC SS116.510, 1L6.617,11,6.620, and 1L5.621.


s115.610 APPLICABILITY


(a) Under the TCAA, S382.051, a project which meets the requirements for a
standard permit listed in this subchapter or issued by the commission is
hereby entitled to the standard permit, provided the following conditions
listed in this section are met. For the purposes of this subchapter, project
means the construction or modification of a facility or a group of facilities
submitted under the same registration.


(1) any project which results in a net increase in emissions of air
contaminants from the project other than carbon dioxide, water, nitrogen,
methane, ethane, hydrogen, oxygen, or those for which a National
Ambient Air Quality Standard has been established must meet the
emission limitations of $106.251(3) or (a) or $106.262(3) of this title
(relating to Facilities (Emission Limitations), and Facilities (Emission and
Distance Limitations)), unless otherwise specified by a particular
standard permit;


The proposed project will not result in an increase of air contaminants
other than those for which aNational Ambient Air Quality Standard
has been established; therefore, the requfuements of $11-6.61,0(a)(7) do not
apply.


construction or operation of the project must be commenced prior to the
effective date of a revision to this subchapter under which the project
would no longer meet the requirements for a standard permif


lf the requirements for a stanilard permit are reaiseil, LDH utill comply
utith the reoiseil requirements, as applicable,


the proposed project must comply with the applicable provisions of the
FCAA, $1,1L (concerning New Source Performance Standards) as listed
under Title 40 Code of Federal Regulations (CFR) Part 60, promulgated
by the EPA;


The proposed project zoill not cause the facility to become subject to
additional NSPS. Thefacility will comply withthe applicableNSPS,
specifically NSPS Subpart KKK for onshore natural gas plants. The
LDAR regulations under TCEQ Regulation 775 are more stringent than
NSPS SubpartKKK.


7.7


(2)


(3)
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(a) the proposed project must comply with the applicable provisions of
FCAA, $L12 (concerning Hazardous Air Pollutants) as listed under 40


CFR 61, promulgated by the EPA;


The operations covered under this permit are not subject to federal
National Emissions Standards for Hazardous Air Pollutants (NESHAP)
regulations of 40 CFR Part 61.


(5) The proposed project must complywith the applicable maimum
achievable control technology standards as listed under 40 CFR Part63,
promulgated by the EPA under FCAA, $112 or as listed under Chapter
113, Subchapter C of this title (relating to National Emissions Standards
for Hazardous Air Pollutants for Source Categories (FCAA 5112,40 CFR
63)).


The facility is not a major source of HAPs; therefore, this requirement
does not apply.


(5) If subject to Chapter 101, Subchapter H, Division 3 of this title (relating to
. Mass Emissions Cap and Trade Program) the proposed facility, group of


facilities or account must obtain allocations to operate.


The proposed Mont Belvieu Gas Plant will be subject to the NOx MECT \
program because the projected site-wide emission rate increase of NOx , {f3)
will be greater than L0 tpy. LDH will acquire the necessary NOx , .lb H
allowances for this project. 


4\,\U"-At
(b) Any project, except those authorized under 511,6.617of this title (relating tg" O 5L '' 


,r^
Standard Permits for Pollution Control Projects), which constitutes a new v-'r\ , *,\ '
major source, or major modification under the new source review q)L
requirements of the FCAA, Part C (Prevention of Significant Deterioration "_- ., n4
Reiiew) or Part D (Nonattainment Review) and t"girlutior,r promulgated pll\ I t''" t


thereunder is subject to the requirements of $116.L10 of this title (relating to
Applicability) rather than this subchapter.


The facility is not regulated under the prooision of Part C (PSD) of the
Federal Clean Air Act due to the small quantity of PSD-regulated pollutant
emissions.


(c) Persons may not circumvent by artificial limitations the requirements of
5116.110 of this title.


The facility is not inaoking artificial limitations to circumaent the
rcquirements of $776.770 of this title.


(d) Any project involving a proposed affected source (as defined in $115.15(1) of
this title (relating to Section 1t2(g) Definitions)) shall comply with all
applicable requirements under Subchapter C of this chapter (relating to


G: \2010\0117608\15504Hrpt(application).doc
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7.2


Hazardous Air Pollutants: Regulations Governing Constructed or
Reconstructed Major Sources (FCAA, $112(9),40 CFR Part 53)). Affected
sources subject to Subchapter C of this chapter may use a standard permit
under this subchapter only if the terms and conditions of the specific
standard permit meet the requirements of Subchapter C of this chapter.


This project iloes not inoolae a proposeil affecteit source, as itefineil in
5776.75(7) of this title (relating to Section 172(g) Definitions).


s 776.675 GENERAL CONDTTTONS


The following general conditions are applicable to holders of standard permits,
but will not necessarily be specifically stated within the standard permit
document.


(1) Protection of public health and welfare. The emissions from the facility,
including dockside vessel emissions, must comply with all applicable
rules and regulations of the commission adopted under Texas Health and
Safety Code, Chapter 382, and with intent of the TCAA, including
protection of health and property of the public.


The emissions from the facility will comply with the applicable rules
and regulations of the commission adopted under Texas Health and
Safety Code, Chapter 382, and with intent of the TCAA, includittg
protection of health and property of the public.


(2) Standard permit representations. All representations with regard to
construction plans, operating procedures, and maximum emission rates
in any registration for a standard permitbecome conditions upon which
the facility or changes thereto, must be constructed and operated. It is
unlawful for any person to vary from such representations if the change
will affect that person's right to claim a standard permit under this
section. Any change in condition such that a person is no longer eligible
to claim a standard permit under this section requires proper
authorization under 5116.110 of this title (relating to Applicability). If the
facility remains eligible for a standard permit, the owner or operator of
the facility shall notify the executive director of any change in conditions
which will result in a change in the method of control of emissions, a
change in the character of the emissions, or an increase in the discharge
of the various emissions as compared to the representations in the
original registration or any previous notification of a change in
representations. Notice of changes in representations must be received
by the executive director no later than 30 days after the change.


Anotice of change in representation willbe proaiiled within 30 days of
the change, if applicable.


(3) Standard permit in lieu of permit amendment. A11 changes authorized by
standard permit to a facility previously permitted under 5116.110 of this
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title (relating to Applicability) shall be administratively incolporated into
that facility's permit at such time as the permit is amended or renewed.


This standard permit registration is not being submitted for facilities
preaiously permitteduniler 30 TAC 5776.770. Therefore, this rcquirement
does not apply.


(4) Construction progress. Start of construction, construction interruptions
exceeding 45 days, and completion of construction shall be reported to
the appropriate regional office not later than 15 working days after
occurrence of the event, except where a different time period is specified
for a particular standard permit.


The facility will report start of constuuction, constntction interruptions
exceeiling 45 days, and completion of construction to the TCEQ Region
72 office withinTS working days of the eoent, as rcquired.


(5) Start-up notification.


(A) The appropriate air program regional office of the commission and
any other air pollution control program having jurisdiction shall be
notified prior to the commencement of operations of the facilities
authorized by a standard permit in such a manner that a
representative of the executive director may be present.


(B) For phased construction, which may involve a series of units
commencing operations at different times, the owner or operator of
the facility shall provide separate notification for the commencement
of operations for each unit.


(C) Prior to beginning operations of the facilities authorized by the
permit, the permit holder shall identify to the Office of Permitting,
Remediation, and Registration the source or sources of allowances to
be utilized for compliance with Chapter L01, Subchapter H, Division
3 of this title (relating to Mass Emissions Cap and Trade Program).


(D) A particular standard permit may modify start-up notification
requirements.


The facility will noffi the Region office prior to cotntnencetnent of
operation of facilities constructed under this Standard Pennit
Registration. The facility will identify the number of NOx
allowances to be utilized for compliance utith the NOx MECT
prcgrarn, per Chapter 707, Subchapter H, Dioision 3.


(6) Sampling requirements. If sampling of stacks or process vents is
required, the standard permit holder shall contact the Office of Air
Quality and any other air pollution control program having jurisdiction
prior to sampling to obtain the proper data forms and procedures. All
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(7)


sampling and testing procedures must be approved by the executive
director and coordinated with the regional representatives of the
commission. The standard permit holder is also responsible for
providing sampling facilities and conducting the sampling operations or
contracting with an independent sampling consultant.


Sampling of stacks will be performeil upon request by the TCEQ,


Equivalency of methods. The standard permit holder shall demonstrate
or otherwise justify the equivalency of emission control methods,
sampling or other emission testing methods, and monitoring methods
proposed as altematives to methods indicated in the conditions of the
standard permit. Alternative methods must be applied for in writing and
must be reviewed and approved by the executive director prior to their
use in fulfilling any requirements of the standard permit.


The facility does not seek alternatioe methoils to those indicated in the
conditions of the standardpermit. This requirement, therefore, does not
apply.


Recordkeeping. A copy of the standard permit along with information
and data sufficient to demonstrate applicability of and compliance with
the standard permit shall be maintained in a file at the plant site and
made available at the request of representatives of the executive director,
the EPA, or any air pollution control program having jurisdiction. For
facilities that normally operate unattended, this information shall be
maintained at the nearest staffed location within Texas specified by the
standard permit holder in the standard permit registration. This
information must include, but is not limited to, production records and
operating hours. Additional recordkeeping requirements may be
specified in the conditions of the standard permit. Information and data
sufficient to demonstrate applicability of and compliance with the
standard permit must be retained for at least two years following the date
that the information or data is obtained. The copy of the standard permit
must be maintained as a permanent record.


The facitity will comply zaith the recordkeeping requirements of this
St an d ar il P ermit authoriz ati on,


Maintenance of emission control. The facilities covered by the standard
permit may notbe operated unless all air pollution emission capture and
abatement equipment is maintained in good working order and
operating properly during normal facility operations. Notification for
emissions events and scheduled maintenance shall be made in
accordance with $101.201 and S101.211 of this title (relating to Emissions
Event Reporting and Recordkeeping Requirements; and Scheduled
Maintenance, Startup, and Shutdown Reporting and Recordkeeping).


(8)


(e)
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7.3


This Standard Permit authoization will not affect the facility's
continued operation of emission control deaices, nor the compliance
with the notification for emissions eo ents and scheduled maintenance
according to 30 TAC 707.207 and L0L.277.


(10) Compliance with rules. Registration of a standard permit by a standard
permit applicant constitutes an acknowledgment and agreement that the
holder will comply with all rules, regulations, and orders of the
commission issued in conformity with the TCAA and the conditions
precedent to the claiming of the standard permit. If more than one state
or federal rule or regulation or permit condition are applicable, the most
stringent limit or condition shall govern. Acceptance includes consent to
the entrance of commission employees and designated representatives of


. any air pollution control program having jurisdiction into the permitted
premises at reasonable times to investigate conditions relating to the
emission or concentration of air contaminants, including compliance
with the standard permit.


The facility acknozoledges and agrees to comply zaith the rules,
regulations, and orderc of the Commission issueil in conformity with
the TCAA and the conditions precedent to the claiming of the standaril
permit.


(11) Distance limitations, setbacks, and buffer zones. Notwithstanding any
requirement in any standard permit, if a standard permit for a facility
requires a distance, setback, or buffer from other property or structures
as a condition of the permit, the determination of whether the distance,
setback, or buffer is satisfied shall be made on the basis of conditions
existing at the earlier of:


(A) the date new construction, expansion, or modification of a facility
begins; or


(B) the date any application or notice of intent is first filed with the
commission to obtain approval for the construction or operation of
the facility.


The facility will comply with aII distance limitations, as applicable.


s776.677 STANDARD PERMTTS EORPOLLIruON CONTROL PROIECTS


The operations included in this standard permit are located at an oil and gas
facility seeking authorization to operate under the standard permit for oil and
gas; thereforc,$1'1.6.617 does not apply.


s776.620 TNSTALLATTONAND IOR MODTFICATION OF OtL AND GAS
FACILITIES


7.4
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The proposed modified facilities included in this standard permit meet the
requirements of $116.620 as described below:


(a) Emission specifications.


(1) Venting or flaring more than 0.3long tons per day of total sulfur shall not
be allowed.


(2) No facility shall be allowed to emit total uncontrolled emissions of sulfur
compounds, except sulfur dioxide (SOz), from all vents (excluding
process fugitives emissions) equal to or greater than four pounds per
hour unless the vapors are collected and routed to a flare.


(3) Any vent, excluding qny safety relief valves that discharge to the
atmosphere only as a result of fire or failure of utilities, emitting sulfur
compounds other than SOz shall be at least 20 feet above ground level.


The plant will not process sour gas streams and, as a result, can meet the
limits on ztentinglflaring, uncontrolleil sulfur emissions (excluding SO),
and minimum height for rcutine sulfur aents,


(4) New or modified internal combustion reciprocating engines or gas
turbines permitted under this standard permit shall satisfy all of the
requirements of $106.512 of this title (relating to Stationary Engines and
Turbines), except that registration using the Form PI-7 or PI-8 shall not be
required. Emissions from engines or turbines shall be limited to the
amounts found in $106.4(a)(1) of this title (relating to Requirements for
Permitting by Rule).


The standard permit will not rcsult in installation or modification of
interual combustionrcciprocating engines or gas turbines,


(5) Total Volatile Organic Compound (VOC) emissions from a natural gas
glycol dehydration unit shall not exceed ten tons per year (tpy), unless
the vapors are collected and controlled in accordance with subsection
(b)(Z) of this section.


The facility usill utilize strtpping gas as the glycol dehydration method.
Stripping gas (normally fuel gas) is admitted into the system to reduce
the ffictiae partial pressure of water in the stripper reboiler The
strtpping gas is captured utithin a oapor rccoaery system and delittered
to the fuel system, so it will not be oented to the atmosphere or to a flare
system. Therefore, the dehydration unit will satisfy the 70 tpy emission
limit.


(6) Any combustion unit (excluding flares, internal combustion engines, or
natural gas turbines), with a design maximum heat input greater than 40
million British thermal units (Btu) per hour (using lower heating values)
shall not emit more than 0.06 pounds of nitrogen oxides per million Btu.
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The proposed heater will haae a design maximum heat input greater than
40 MMBtulhry howeoer, the post-control NOx emission factor will be
Iess than 0.06 lb l MMBtu.


(7) No facility which is less than 500 feet from the nearest off-plant receptor
shall be illowed to emit uncontrolled VOC process fugitive emissions
equal to or greater than ten tpy, but less than 25 py, unless the
equipment is inspected and repaired according to subsection (c)(1) of this
section.


(8) No facility which is 500 feet or more from the nearest off-plant receptor
shall be allowed to emit uncontrolled VOC process fugitive emissions
equal to or greater than 25 tpy unless the equipment is inspected and
repaired according to subsection (c)(1) of this section.


(9) No facility which is less than 500 feet from the nearest off-plant receptor
shall be allowed to emit uncontrolled VOC process fugitive emissions
equal to or greater than 25 py unless the equipment is inspected and
repaired according to subsection (c)(2) of this section.


(10) No facility shall be allowed to emit uncontrolled VOC process fugitive
emissions equal to or greater than 40 tpy unless the equipment is
inspected and repaired according to subsection (c)(2) of this section.


VOC emissions utillbe less than 25 tpy, so the fenceline distance is not
applicable. The TCEQ's Regulation 775 requirements haae more
strtngent LDAR monitofing rcquirements than NSPS Subpart KKK.


(11) No facility which is located at least V+ mile from the nearest off-plant
receptor shall be allowed to emit HzS or SOz process fugitive emissions
unless the equipment is inspected and repaired according to subsection
(c)(3) of this section or unless the HzS or SOz emissions are monitored
with ambient property line monitors according to subsection (e)(1) of this
section. Components in sweet crude oil or gas service as defined by
Chapter 101 of this title (relating to General Air Quality Rules) are
exempt from these limitations.


The facility usill nothandle sour gas as ilefinedby TCEQregulations
G.e,, with a total sulfur concentration greater than7.5 gtains HzSl700 scf
or 30 grains total sulfurlT0| scfl. Therefore, this requirement does not
apply.


(L2) Flares shall be designed and operated in accordance with 40 Code of
Federal Regulations (CFR), Part 60.18 or equivalent standard approved
by the commission, including specifications of minimum heating values
of waste gas, maximum tip velocity, and pilot flame monitoring. If
necessary to ensure adequate combustion, sufficient gas shall be added to
make the gases combustible. An infrared monitor is considered
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equivalent to a thermocouple for flame monitoring purposes. An
automatic ignition system may be used in lieu of a continuous pilot.


The flares willbe designeil and operated in accordance utith 40 CFR


560.78, which meets the standard for minimumheating aalues of utaste
gas, m aximuffi W a elo city, and pilot flame monitortng.


(13) Appropriate documentation shall be submitted to demonstrate that
compliance with the Prevention of Significant Deterioration (PSD) and
nonattainment new source review provisions of the FCAA, Parts C and
D, and regulations promulgated thereunder, and with Subchapter C of
this chapter (relating to Hazardous Air Pollutants: Regulations
Governing Constructed or Reconstructed Major Sources (FCAA, $112(9),
40 CFR Part 63)) are being met. The oil and gas facility shall be required
to meet the requirements of Subchapter B of this chapter (relating to New
Source Review Permits) instead of this subchapter if a PSD or
nonattainment permit or a review under Subchapter C of this chapter is
required.


The emission rate increases associated with the proposeil project will
not trigger PSD or nonattainment new source reaiew.


(L4) Documentation shall be submitted to demonstrate compliance with
applicable New Source Performance Standards (NSPS,40 CFR Part 60).


The operations cooeredunder this permit arcnot subject to federulNew
Source Performance Standards of 40 CERPaT 60.


(L5) Documentation shall be submitted to demonstrate compliance with
applicable National Emission Standards for Hazardous Air Pollution
(NESHAP,40 CFR Part 6L).


The operations cooereil under this permit arc not subject to the feilerul
NESI{AP regulations of 40 CFRPart 67.


(16) Documentation shall be submitted to demonstrate compliance with
applicable maximum achievable control technology standards as listed
under 40 CFR Part63, promulgated by the EPA under FCAA, $112 or as


listed in Chapter LL3, Subchapter C of this title (relating to National
Emissions Standards for Hazardous Air Pollutants for Source Categories
(FCAA 5112,40 CFR Part 63)).


The facility is not a major soutce of HAPs; therefore, this regulation does
not apply.


(17) New and increased emissions shall not cause or contribute to a violation
of any National Ambient Air Quality Standard or regulation property
line standards as specified in Chapters 11'J.,I12, and 113 of this title
(relating to Control of Air Pollution from Visible Emissions and
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o
Particulate Matter; Control of Air Pollution from Sulfur Compounds; and
Control of Air Pollution from Toxic Materials). Engineering judgment
and/or computerized air dispersion modeling may be used in this
demonstration. To show compliance with $116.610(aX1) of this title
(relating to Applicability) for HzS emissions from process vents, ten
milligrams per cubic meter shall be used as the "L" value instead of the
value represented by $116.610(a)(1) of this title.


Emissions are not expecteil to cause or contribute to a aiolation of any
National Ambient Air Quality Standard (NAAQS) or regulation
property line standards as specifiedinChaptersTTT,Tl2, and113. The


facility's emissions of NOxand SOzhaaebeen demonstrateilto meet
90% of theEPA's recently promulgatedNAAQs of 700 ppb and75 ppb,
respectiaely, through dispersion modeling, The modeling assumed one of
the fiuo iliesel-fired engines was in sentice at a time. In addition, the
proposed project will not result hr an increase of air contaminants other
than those for which a National Ambient Air Quality Standard has been
established, therefore the rcquirements of $776.670(a)(7) do not apply.


(18) Fuel for all combustion units and flare pilots shall be sweet natural gas
or liquid petroleum gas, fuel gas containing no more than ten grains of
total sulfur per L00 dry standard cubic feet (dscf), or field gas. If field gas
contains more than L.5 grains of HzS or 30 grains total sulfur compounds
per L00 dscf, the operator shall maintain records, including at least
quarterly measurements of fuel HzS and total sulfur content, which
demonstrate that the annual SOzemissions from the facility do not exceed
the limitations listed in the standard permit registration. If a flare is the
only combustion unit on a property, the operator shall not be required to
maintain such records on flare pilot gas.


The fuel for the combustion sources at the facility wilt be sweet natural
gas, The recordkeeping rcquirements of this paragraph, therefore, do not
apply.


(b) Control requirements.


(1) Floating roofs or equivalent controls shall be required on all new or
modified storage tanks, other than pressurized tanks which meet


5106.476 of this title (relating to Pressurized Tanks or Tanks Vented to
Control), unless the tank is less than 25,000 gallons in nominal size or the
vapor pressure of the compound to be stored in the tank is less than 0.5
pounds per square inch absolute (psia) at maximum short-term storage
temperature.


The fixed roof storage tanks installed as paft of this project will each be
Iess than 25,000 gallons. The rcquirements of this paragraph, therefore,
do not apply.
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(2) The VOC emissions from a natural gas glycol dehydration unit shall be
controlled as follows. i


(A) If total uncontrolled VOC emissions are equal to or greater than ten
tpp but less than 50 tpy, a minimum of 80% by weight minimum
control efficiency shall be achieved by either operating a condenser
and a separator (or flash tank), vapor recovery unit, destruction
device, or equivalent control device.


There are negligible emissions associateil with the operation of the
glycol d.ehydration unit at the facility. See the response to Question
(a)(5) above.


(c) Inspection requirements.


(L) Owners or operators who are subject to subsection (a)(7) or (8) of this
section shall comply with the following requirements.


(A) No component shall be allowed to have a VOC leak for more than L5


days after the leak is detected to exceed a VOC concentration greater
than 10,000 parts per million by volume (ppmv) above background as
methane, propane, or hexane, or the dripping or exuding of process
fluid based on sight, smell, or sound for all components. The VOC
fugitive emission components which contact process fluids where the
VOCs have an aggregate partial pressure or vapor pressure of less
than 0.5 psia at i.00 degrees Fahrenheit are exempt from this
requirement. If VOC fugitive emission components are in service
where the operating pressure is at least 0.725 pounds per square inch
(psi) (five kilopascals (Kpa)) below ambient pressure/ then these
components are also exempt from this requirement as long as the
equipment is identified in a list that is made available upon request
by the agency representatives, the EPA, or any other air pollution
agency having jurisdiction. All piping and valves two inches
nominal size and smaller, unless subject to federal NSPS requiring a
fugitive VOC emissions leak detection and repair program or Chapter
115 of this title (relating to Control of Air Pollution from Volatile
Organic Compounds), are also exempt from this requirement.


(B) All technically feasible repairs shall be made to repair a VOC leaking
process fugitive component within 15 days after the leak is detected.
If the repair of a component would require a unit shutdown, the
repair may be delayed until the next scheduled shutdown. A11


leaking components which cannot be repaired until a scheduled
shutdown shall be identified for such repair by tagging. The
executive director, at his discretion, may require early unit shutdown
or other appropriate action based on the number and severity of
tagged leaks awaiting shutdown.
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(C) New and reworked underground process pipelines containing VOCs
shall contain no buried valves such that process fugitive emission
inspection and repair is rendered impractical.


(D) To the extent that good engineering practice will permit, new and
reworked valves and piping connections in VOC service shall be so
located to be reasonably accessible for leak-checking during plant
operation. Valves elevated more than two meters above a support
surface will be considered non- accessible and shall be identified in a
list to be made available upon request.


(E) New and reworked piping connections in VOC service shall be
welded or flanged. Screwed connections are permissible only on
piping smaller than two-inch diameter. No later than the next
scheduled quarterly monitoring after initial installation or
replacement, all new or reworked connections shall be gas-tested or
hydraulically-tested at no less than normal operating pressure and
adjustments made as necessary to obtain leak-free performance.
Flanges in VOC service shall be inspected by visual, audible, and/or
olfactory means at least weekly by operating personnel walk-
through.


(F) Each open-ended valve or line in VOC service, other than a valve or
line used for safety relief, shall be equipped with a cap, blind flange,
plug, or a second valve. Except during sampling, the second valve
shall be closed.


(G) Accessible valves in VOC service shall be monitored by leak-checking
for fugitive emissions at least quarterly using an approved gas
analyzer. For valves equipped with rupture discs, a pressure gauge
shall be installed between the relief valve and rupture disc to monitor
disc integrity. All leaking discs shall be replaced at the earliest
opportunity, but no later than the next process shutdown.
Sealless/leakless valves (including, but not limited to, welded bonnet
bellows and diaphragm valves) and relief valves equipped with a
rupture disc or venting to a control device are exempt from
monitoring.


(H)Dual pump seals with barrier fluid at higher pressure than process
pressure, seals degassing to vent control systems kept in good
working otder, or seals equipped with an automatic seal failure
detection and alarm system, submerged pumps, or sealless pumps
(including, but not limited to, diaphragm, canned, or magnetic driven
pumps) are exempt from monitoring.


(I) Alt other pump and compressor seals emitting VOC shall be
monitored with an approved gas analyzer at least quarterly.
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As stated under $776.620(a)(8) abooe, the facility is rcquired to meet the
rcquirements of $1L6.620(c)(1), The facility will meet these requirements
under an LD AR pro gr affi that s atisfies the mor e stingent TCEQ
Regulation 115, Sub chapter D rcgulation and includes a oluntary
connector monitortng, as rcpresenteil in T able A- 5 of App endix A,


(2) Owners or operators who are subject to subsection (a)(9) or (10) of this
section shall comply with the following requirements.


(A) No component shall be allowed to have a VOC leak for more than L5
' days after the leak is found which exceeds a VOC concentration


greater than 500 ppmv for all components except pumps and
compressors and greater than 2,000 ppmv for pumps and
compressord above background as methane/ propane, or hexane, or
the dripping or exuding of process fluid based on sight, smell, or
sound. The VOC fugitive emission components which contact
process fluids where the VOCs have an aggregate partial pressure or
vapor pressure of less than 0.044 psia at L00 degrees Fahrenheit are
exempt from this requirement. If VOC fugitive emission components
are in service where the operating pressure is at least 0.725 psi (five
Kpa) below ambient pressure, these components are also exempt
from this requirement as long as the equipment is identified in a list
that is made available upon request by agency representatives, the
EPA, or any air pollution control agency having jurisdiction. All
piping and valves two inches nominal size and smaller are also
exempt from this requirement.


The rcquirements under $776.620(c)(2) do not apply. The facility will
follow a tnore stringent LDAR Program under f CEQ Regulation 1L5,
Subchapter D, zaith ooluntary connector monitoring,


(3) For owners and operators who are subject to the applicable parts of
subsection (a)(11) of this section, auditory and visual checks for SOzand
HzS leaks within the operating area shall be made every day.
Immediately,bulno later than eight hours upon detection of a leak,
operating personnel shall take the following actions:


(A) isolate the leak; and


(B) commence repair or replacement of the leaking componenf or


(C) use a leak collection/containment system to prevent the leak until
repair or replacement can be made if immediate repair is not possible.


The requirements under 5776.620(a)(77) do not apply since the facility
processes suteet natural gas,
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(d) Approved test methods.


An approved gas analyzer used for the VOC fugitive inspection and
repair requirement in subsection (c) of this section, shall conform to
requirements listed in 40 CFR S60.485(a) and (b).


Tutweiler analysis or equivalent shall be used to determine the HzS
content as required under subsections (a) and (e) of this section.


Proper operation of any condenser used as a VOC emissions control
device to comply with subsection (a)(5) of this section shall be tested to
demonstrate compliance with the minimum control efficiency. Sampling
shall occur within 60 days after start-up of new or modified facilities.
The permittee shall contact the Engineering Services Section, Office of
Compliance and Enforcement 45 days prior to sampling for approval of
sampling protocol. The appropriate regional office in the region where
the source is located shall also be contacted 45 days prior to sampling to
provide them the opportunity to view the sampling. Neither the regional
office nor the Engineering Services Section, Office of Compliance and
Enforcement personnel are required to view the testing. Sampling
reports which comply with the provisions of the "TNRCC Sampling
Procedures Manual," Chapter L4 ("Contents of Sampling Reports," dated


January L983 and revised July 1985), shall be distributed to the
appropriate regional office, any local programs, and the Engineering
Services Section, Office of Compliance and Enforcement.


The facility will meet the requirements for gas analyzers listed in 40 CER


$60.485(a) and (b) in its LDAII progratn. This proposed project utill not
affect the existing facility's on-going compliance under the rcquirements
of 40 CFR, Subpart KKK. Since the facility utill prccess only sweet
natural gas, HzS monitoring is not rcquired. The facility will not use a
condenser as aVOC emissions control ileaice. Therefore, the associated
rcquirements do not apply.


(e) Monitoring and recordkeeping requirements.


(1) If the operator elects to install and maintain ambient HzS property line
monitors to comply with subsection (a)(11) of this section, the monitors
shall be approved by the Engineering Services Section, Office of
Compliance and Enforcement office in Austin, and shall be capable of
detecting and alarming at HzS concentrations of ten ppmv. Operations
personnel shall perform an initial on-site inspection of the facility within
24 hours of initial alarm and take corrective actions as listed in subsection
(cX3Xe) - (C) of this section within eight hours of detection of a leak.


The f acility zuill not handle sour gas as defined by TCEQ regulations
G,e,, utith a total sulfur concentration greater than 7.5 grains HzSl700 scf
or 30 grains total sulfurlT0| scfl. Therefore, the equipment monitoring
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requiremeflts of subsection (a)(7L) and property line monitoring to
comply with (a)(77) are not applicable.


(2) The results of the VOC leak detection and repair requirements shall be
' made available to the executive director or any air pollution control


agency having jurisdiction upon request. Records, for all components,
shall include:


I Appropriate dates;


o Test methods;


o Instrument readings;


. Repair results;


o instrument readings; and


o Corrective actions. Records of flange inspections are not required
unless a leak is detected.


The proposed project will not affect the ongoing rccordkeeping
prooisions under the facility's existing LDAR pro gram.


(3) Records for repairs and replacements made due to inspections of Hz S


and SOzcomponents shall be maintained.


(4) Records shall be kept for each production, processing, and pipeline tank
battery or for each storage tank if not located at a tank battery, on a
monthly basis, as follows:


o Tank battery identification or storage tank identification, if not
located at a tank battery


o Compound stored;


o Monthly throughput in barrels/month; and


o Cumulative annual throughput,barrels/year.


(5) A plan shall be submitted to show how ongoing compliance will be
demonstrated for the efficiency requirements listed in subsection
(bX1XD) of this section. The demonstration may include, but is not
limited to, monitoring flowrates, temperafures, or other operating
parameters.


The facility zuill maintain the records requiredby these paragraphs.


(6) Records shall be kept on at least a monthlybasis of all production facility
flow rates (in standard cubic feet per day) and total sulfur content of
process vents or flares or gas processing streams. Total sulfur shall be
calculated in long tons per day.
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(7)


(8)


The facility utill maintain the required monthly recorils.


Records shall be kept of all ambient property line monitor alarms and
shall include the date, time, duration, and cause of alarm, date and time
of initial on-site inspection, and date and time of corrective actions taken.


The facility utill not be required to install property line monitors uniler
this Standaril Permit registration. These recordkeeping requirements,
thercfore, do not apply.


All required records shall be made available to representatives of the
agency, the EPA, or local air pollution control agencies upon request and
be kept for at least two years. All required records shall be kept at the
plant site, unless the plant site is unmanned during business hours. For
plant sites ordinarily unmanned during business hours, the records shall
be maintained at the nearest office in the state having day-to-day
operations control of the plant site.


The facility will make records aaailable to agency personnel upon
rcquest,
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o
8.0 PERMIT EEE


Pursuant to 30 TAC 5116.614, the fee for registration of a standard permit
application is $900. A check payable to the TCEQ will be delivered separately to
the TCEQ Financial Administration Division,MC-21.4 at P.O. Box 13088, Austin,
Texas 78711.-3088. A Copy of the check fee sent to the Financial Division is
included on the following page.
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Emission Rate Estimates
Appendix A


October L4,2010
Project No. 0117608


Environmental Resources Management
15810 Park Ten Place, Suite 300


Houston, Texas 77084
(281) 600-1000







o
1(a)


Polnt Summary


Table


TCEO Emlselon


L.P.


scR/heatvent \La\t.


, /HotQittanx
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, Table 1(a)


TCEO Emission Point Summary


Name: FN : cN603194101


' Flars emissions r€p.esent addition ol rrilots and MSS


TCEQ-101 53 (Bevised 06-3c03)
TaUe i(a)-Emission Pcint Summary - These lorms are for use by sources sutiect to the New Source Review Progtam and may be revised [ANSRG95A:7026.V3]
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Table A-1
Emission Rate Summary


Source Category
Totalvoc Nox co Soz PM/PMIo


lb/hr tDv lb/hr tDv lb/hr tDv lb/hr tov lb/hr tDv
uoolrno lower 1.26 5.52 0.38 1.64


Heater 1.71 7.51 3.18 13.93 11.95 52.32 8.43 36.91 2.37 10.38
Emerqency Diesel Generalors 7.88 o.14 7.88 o.14 6.90 0.12 0.01 <0.01 0.39 0.01


Fuoitives -. 1.72 7.54
Flare (Pilot) <0.01 <0.01 0.03 o.12 0.06 0.25 0.29 1.25


MSS - Flare 4.35 0.05 4.17 0.05 8.32 0.10
Tanks 1.41 0.03
Thermal Oxidizer <0.01 0.01 0.04 0.16 0.05 0.20 3.42 14.97 <0.01 0.02
Miscellaneous Maintenance 1.42 0.02


Total 19.75 20.83 15.30 14.41 27.26 52.99 12.14 53.13 3.14 12.05


Notes:
Low concentrations of miscellaneous air conlaminants may be present.
Other components present in trace quantities are not represented.
This representation does not cover all operating scenarios.
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EPN/FIN
Design Heat


lnput
(MMBtu/hr)


Annual
Operation


(hrs)
Fuel Type


Annual Fuel


Use 1


(MMscf/yr)


Emission Factors 2


Nox
(lb/MMBru)


co
(lb/MMBtu)


V(,U
(lb/MMscf)


ti92
(lb/MMscf)


PM
(lb/MMscf)


O03-l;UruVts 318 8,760 NG 2,731 0.01 0.038 5.5 27.O 7.6


Table A-2
Heater Emission Rate Calculations


EPN/FIN
Hourlv Emissions (lb/hr) Annual Emissions (tpv) "


Nox co r\ voc Soz PM Nox co voc Soz PM


u03-!rut-vvE 3.18 1.95 8.43 2.37 / 13.93 52.32 7.51./ 30.91 10.38 /


Notes:


1 ) Fusl Heating value - ___19?9_ Blrr/sct
2) Ljnlsss othsMise noted, lrcm AP-42, S€clion 1 .4 (2/S8), tables 1 .4-1 and 1 .4-2. Factorc s€l€cted bas€d on d€sign hsat inpul of heal€r. NOx emission faclor is


approved by the vender and bassd on control uslng SCR.
3) Sample Calculalions:


Heat€r hourly €missions: lDe.tign heat lnput (MMBtu/hr)l x lEmission Facior (lb/MMsc0l x ll/Fuel Heating Value (gtL/scf)l - luhr


H€atar hourly €missions: lDeeign h€al Input (MMBtdhr)l x lEmission Factor (lb/MMBtu)l - lb/hr


Hsator annual emlssions: loesign heal Inpul (MMBtu/hr)l x lEmission Factor (lt/Mltisct)l x ll/Fuel H€ating Valu€ (Btu/scD] x 18,760 hriyd x [1 lor/2,000 lbl = lpy
ot.


H€ater annual emissions: lDssign h€al Inpul (MMBtu/hr)l x lEmbsion Factor (luMl\rBlu)l x [8,760 h/yd x [1 1od2,000 lb] = lb/hr
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Table A-3
Cooling Water Tower VOC Emission Rate Calculations


AP-42 Total VOC Emission Factor
0.70 lb/MMgal Circulation Rate (AP-42 Table 5.1-2 - Controlled)


Cooting Water Tower PM Emission Rate Calculations


EPN/FIN
Recirculation Rate


(MMgal/hr) t
Recirculation Rate


(MMgal/yr) 1


Annual
Operation


fhrlvr)


HOufly V(JC
Emission Rate


llb/hr)


Annual vuu
Emission Rate


/lnvl


UUU.UU|JIUW 1.80 15,768 8.760 1.26 5.52


EPN/FIN
Recirculation Rate


(MMgal/hour) 1


Recirculation Rale
(MMgat/yr) 1


Annual
Operation


{hr/vr)


Cooling Tower
Drift (traction) 2 TDS (ppm)3


PM/PM16 Solids
(lb//kgal)


Hourly PM
Emission Rate 4


llh/hr)


Annuat t,M
Emission Rate a


/lnrrl


UUU-UU(JI(JW 1.80 15,768 8.760 0.0000't0 2,500 0.0002 0.38 1.64


Notes:
1) Based on annual average and hourly maximum recirculation rates. Recirculation rates provided by LDH.


2) BACT lor cooling tower drift.
3) Total dissolved solids of blow-down water. TDS provided by vender.
4) Assumes that all PM is PM1s.


Sample Galculations:


EPN 008-COOTOW Hourly PM10 Emissions:
t.e MN4gat I o.oooz lo I to6 gat = 0.38 lb


nr-cett hr


EPN 008-COOTOW Annual PM'|0 Emissions:
'15,768 MMgd I 0.ooo2 lb | 106 gal ton = 1 .64 tpy


yr-cell I t o'3 gat I tvttvtgat 2,000 lb


!
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Table A-4
Thermal Oxidizer Emission Rate Calculations


Products of Combustion:


Firing rate


NO; Emission Factor I


CO Emission Factor 2


PM Emission Factor 3


VOC Emission Factor 3


Notes:
Flue gas data provided by vender.


TEG


0.62 MMBtu/hr


0.06 lb/MMBtu


0.075 lb/MMBtu


7.6 lb/MMscf


5.5 lb/MMscf


48.5 lbmol/hr


50.8%
0.0o/o


46.6%
0j%


2.47%


Notes:
1) NOx emission factor, firing rate, and DRE were provided by vender.
2) CO emission factor based on 100 ppm.


3) PM and VOC emission factors from AP-42, Section 1.4 (Agq, Table 1.4-2.


Fuel Heating Value =


Flue Gas:


Flue Gas Flowrate


Flue Gas Composition (vol%):
co2
H20
N2
so2
o2


Emission Rate


1,020 Btu/scf


coll+ulo-& bY VPt'L


,)/rr,au s'l-r^rat^-


Emission Point SO2(lb/hr) SO2 (tov)
OO2-THERMO 3.42 14.97
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Table A-5
Emergency Diesel Generator Emission Rate Calculations


447 kW Rating of the Emergency Generator
36 hr/yr Operating Hours for Testing and Maintenance


110.00 lb/hr Fuel Usage at Rated Capacity
16,107 kW-hr/year
3,415 Btu/kW-hour


2 MMBtu/hr
55 MMBtu/yr
2 Number of Generators


- 
Combined Emission Rates from Both Generatorsv


Emission Factors ffable 1.40 CFR 89.112)


Power Rating
(kw Model Year


NMNU +
NOx


(s/kw-h0
co


(s/kW-hr)
PM


(g/kw-hr)


225<kW<450 2006 4.0 3.5 0.2


Sulfur Content
40 CFR 98, Subpart C, Tables C-1 through


c-3
\iuz


(ppm)


(,-92


(lbs/MMBtu)
Utlc


(kg/MMBtu)
lI2V


(kq/MMBtu)


15 74.0 0.003 0.001


Maximum Emission Rate
EPNs NOx (lb/hr) VoC (lb/hr) CO (lb/hr) PM (lb/hr) SO2 (lb/hr) GHG (lb/hr)


u tu-u\:trt\ t,
011-DGEN2 7.88 7.88 6.90 0.39 0.01 227.70


Annual :mlssion Rate
EPNs Nox (tpy) Voc (tpy) co (tpy) PM (tpv) So2 (tpy) GHG (tpv)


u I u-u\f trt\ | r


011-DGEN2 0.14 0.14 0.12 0.01 0.00 4.10


Notes:
Horsepower, sulfur content of fuel, and fuel usage rate provided by LDH.
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Table A-6
Equipment Leak Fugitives (EPN 009-FUG)


Emission Estimate


Notes:
1) Emission factors are for "Oil and Gas Production Operations" from TCEQ Guidance Packale For Equipment Leak Fugitives Dated October 2000
2) Annual emissions based on operation of fugitives 8,760 hours/year
3) Relief valves in liquid service included in counts for light liquid valves per TCEQ guidance
4) Leakless pumps not included in light liquid pump count
5) Relief valves and gaseous service are equipped with rupture disks, resulting in 100% control (per TCEQ guidance)


of Emlsslons


Contaminant Weioht Percent
Emlsslons


lbs/hr tpv
)rooane 42% 0.79 3.44
3utane 25% 0.47 2.05
sobulane 23Vo 0.43 1.88
{exane 1o/o 0.02 0.08
Senzene 1o/o 0.02 0.08
thane (non-VOC) 8"/" 0.15 0.66


lota 1OO"/" 1.87 8.19
Total voc 1.72 7.54


an overall distribution and not intended to represent


Component Servlce
Emlsslon Factor


I
Number of


Comnonenls
LDAR


Prooram
Control


Efflclenr:v
Emlsslons2


0b/nr) (tpv)


y'alves 3
Gas/Vapor 0.00992 / 2,000 28 VHP 97o/" 0.60 2.61


Lioht Oil 0.0055 1.000 28 VHP 97o/" o.17 o.72
Heaw Oil 0.0000185 28 VHP .o% 0.00 0.00


-4:umps
Liqht Oil 0.02866 '30 28 VHP 85% 0.13 0.56


Heaw Oil 0.00113 28 VHP o% 0.00 0.00


llanges/Connectors
GasA/apor 0.00086 / 4,OO0 28 VHP 75o/" 0.86 3.77


Lioht Oil 0.000243 t 2,000 28 VHP 75% o.12 0.53
Heaw Oil 0.00000086 28 VHP 75% 0.00 0.00


lompressors GasA/apor 0.0194 28 VHP 95% 0.00 0.00


Relief Valves " GasAy'apor 0.0194 25 28 VHP 100"/" 0.00 0.00
Tota 1.87 8.19
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Natural Gas Houilv Emisslons (lb/hr ancl


Pilot Total Flowrate
4 (scflhr)


Net Heating Value
(BTU/scD


VOC Hourly
Emisslons (lb/hrj


VOC Annual
Emisslons (tpy)


NOx Hourly
Emisslon Rate


(lb/hr)


NOx Annual
Emlsslon Rate


(tov)


CO Hourly
Emlssion Rate


(lb/hr)


CO Annual
Emlsslon Fate


(tpy)


SO2 Hourly
Emlssions (lb/hrl


SO2 Annual
Emlsslons (tpy)


200.00 1 020 0.001 0.005 0.03 4.12 0.06 9.25 o.29 1.25


Table A-7
Flare Emission Rate Calculations for Pilots (EPN 004-FLARE)


Emission Factors


NOx Emission


Factor (tb/MMBtu)l
co Emission Factol


(lb/MMBtu)l


VOC Emission
Factor


(lb/MMscfl3


Grains Sullur/
lb Sultur


MW Sulfur
(lb/lbmol)


Sulfur Content
(gr/100 dscf)


0.138 4.2755 5.50 /.(r(r(, .tz.v I


Emisslon Estimats Methodology
NOx Emissions (lb/hr)


(lb-NOx/MMBtu) . (MMBtu/hr) = lb/hr NOx


CO Emissions (lb/h0
(lb-CO/MMBtu)' (MMBtu/hr) = lb/hr CO


Speciated Organic Emissions (lb/h0
(scf/hfl' (lb/lbmol)' (lbmol€/379 sc|' (1 -DRE) = lb/hr Speciated Organics


S02 Horrly Emissions (lb/hr)


(grains/1 OOdscf) / (7000 grains/lb) ' (scf/hr) ' (100 scf/l00 dsc| ' (lb/lbmol SO2) / (lb/lbmol S) = lb/hr SO2


Notes:
1 ) Emission Factors obtained fro.n TNRCC Technical Guirlance Package for Chemical Sources, Flare Sources, October 2000 (RG-l 09), based on air assisted flar€s,


2) PM Emissions r,vere not estimaled because this llare is required to be smokeless.


3) Emission Factor obtained trom AP42 Chapter 1.4, Natural Gas Cornbuslion, Table 1 .4-2, July 1998


4) Pilot flow rate pro/ided by vender.
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Flow rate (lb/event) Event duration (hr) Evenls/yr DBE


17.7W l2 2 gw/o


Table A€
Flare MSS Emissions (EPN 004-FLARE)


Speciated Organic, NOx, and CO Hourly and Annual Emissions


Emlssion Factors


NOx Emlssion I CO Emission


Factor (tb/MMBtu)t I Factor (tb/MMBtu)i


Emlssion Estimate Methodology
Emission Factors obtained from TNRCC Technical Guidance Package for Chemical Sources,


Flare Sources, Odober 2000 (RG-109), based on high Btu air-assisted flares.
NOx Emissions (lb/h4


(lb-NOx/MMBtu)' (MMBU/h4 - b/hr NOx


CO Emissions (lt'/hr)
(lb-CO/MMBtu)'(MMBlu/ho = h/hr CO


Speciated Organic Emissions (lb/hr)
(scflhr) ' (lbnbmol) ' (lbmoy379 scf) ' (1-DRE) - lh/hr Sp€cialed Organics


SO2 Emissions were not estimated because negligible sulfur conlaining compounds will b€ sent to lhe flare during MSS,


PM Emissions were not estimated because this flare is required to be smokel€ss.


Notes:
1) EmissionFactorsoblainodtromTNFCCTschnicalGuidtrcePackageforChemicalSources,FlareSources,Octobor2000(RG-109),basodonakassistedfhres.
2) Flow rate and speciation was provided by LDH.


:onstituent Mass Fraction (%)
Maximum Flow Rat(


(lb/event) LHV (Btuflb)
Maxlmum Hourly


Firing Rato
(MMBTU/hr)


Controlled VOC
Emission Rate


(tb/hr)


Conlrolled VOC
Emisslon Rato


(tpy)


NO1 Combustlon
Emlsslon Rate


(lb/hr)


NOx Combustlon
Emlsslon Rate


(lpv)


CO Combustlon
Emission Rato


(lb/hr)


CO Combustion
Emisslon Rate


(tpv)


vlelhane 2.sVo 41t9.63 21.534 0.79 0.37 0.00 0.11 0.00 o.22 o.oo
Ihane 6.8.t% 12.094.84 20.590 n.75 10.08 o.12 2.46 0.03 5.72 o.o7


rrooane 21.4Vo 3.808.76 19.966 6.34 J.l 0.(X 0.87 0.01 1.75 o.o2
-Butane 2.50/0 440.85 '19.707 o.72 o.37 0.00 0.10 0.00 0.20 o.oo
r-Bulane 3.9/" 695.00 19.707 1.14 0.58 0.01 u,to 0.00 0.31 o.oo
-Pentane o.6"/" 1 12.59 r 9.535 0.18 0.09 0.00 0.03 0.00 0.05 0.00
l-Pentane o-50/" 90.65 19-535 0.15 0.08 0.00 0.02 o.oo o.04 o.oo
r-Hexane O.4o/" 72.15 1 9.1 97 o-12 0.06 0.00 0.02 0.00 0.03 0.oo


T(JTAL 4.35 o.05 4.17 o.o5 432 o_10
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Table A-10
Miscellaneous Maintenance Activities (EPN 001-MSS)


Maintenance Actlvlty
Emlsslons/ Event


Events / Hour Events / Year


VOC Emlssions
VOC (lbs) (lb/hr) (tpv)


leolacement of analvzer filters/screens 0.2 1 100 0.2 0.01


Filter/Meter Maintenance/Replacement 0.01 't 100 0.01 0.00


Spare pump startup 0.5 1 10 0.5 0.0025


Sompressor maintenance u. l 1 100 0.10 0.005


Seal inspections and other tank inspection activities 0.5 1 e 0.5 0.00075


Parts washer solvent 0.1 I 100 0.1 0.005


Maintenance on pumps 0.008 1 10 0.01 0.000


TOTAL MISCELLANEOUS MANTENANCE EMISSIONS 1.42 0.02


Texas Registered Engineering Firm F-2393 G:\2010\01 1 7608\1 5504Htbs.xls







EPN/FIN Producl


Hourlv Emlsslons Parameters Hourlv Emlsslons Annual Emisslon Parameters .osses
Flxed Rool
Tank Type fank Capacitl


(sal)
Turnover


Factor
Lw*l
(lb/mo) Lh., (lblyrl


Conected 2


L*--" (lbtur) Lh., (lb/hrl
Throughput


(gaUyr)
Annual


Turnovers
Losses
0b/yr)


vvu^[19
Losses
(lbryr)


Tolal t
(lb/yr)


Total
(lpv)


Fill Hate
(gauhr)


OO5.TKAMIN Amine Verlical 12.690 4.800 1.0000 0.10 1.20 1.20 o.45 5,O(x)


006.TKTEG TEG Verlical 12.690 <o-ol o.12 o.12 0.05 5.000 1.0 <0.01 0.06 0.070 3.5E-O5


OO7-TKHOT Hot Oil Vertical 12.690 4.800 1 -OOOO o.20 2.40 2.40 0.91 5.000 1.0 234 31.69 34.O7 o.o2
Total: 0.026


Noles:


Table A-9
Storage Tank Emisslon Rate Calculations


1) Highest monlhly !\orking losses as eslimated by TANKS 4.09b.
2) Corrected by dividing the maximum hourly emissions by the turnover fac;tor, as required by lhe Draft TNRCC Technical Guidance Package for


Storage Tanks (December 2000), Atlachment E.


3) Total losses from each tank are the sum of standing and working losses estimaled by TANKS 4.09b.


Samde Hourly Calculation for: O05-TKAMIN


Horrly Losses, lUhr (Lr.J - (Short-term Emission Rate, lb/month) x (12 months/yr) x (Maximum Fi[ Rate, galhr) 4(Annual Turnovers) x (furnover Factor) x (Iank Capacity, gal)]


Lw"*,luhr* o.1oootb I tzmonths | +,aoogat I vr I rro I capacity = 0.4539!b
hr


pbbo'?D (nl"
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t,fs 4.0 Report


TANKS 4.0.9d
Emissions Report - Summary Format


Tank lndentification and Physical Characteristics


ldentification
User ldentification: Amine
City: Houston
State: Texas
Company: LDH
Type of Tank: Vertical Fixed Roof Tank
Description: Amine Tank


Tank Dimensions
Shell Height (ft): 15.00
Diameter (ft): 12.00
Liquid Height (ft) : 9.00
Avg. Liquid Height (ft): 9.00
Vofume (gallons): 7,614.27
Turnovers: 0.66
NetThroughput(gauy0: 5,000.00
ls Tank Heated (y/n): N


Paint Characteristics
Shell Color/Shade: WhiteAA/hite
Shell Condition Good
Roof Color/Shade: WhiteMhite
Roof Condition: Good


o . : laseol'


Roof Characteristics
Type:
Height (ft)
Slope (fvft) (Cone Roof)


Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)


Cone
0.00
0.00


-0.03
0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


file ://C :\Program Files\Tanks409d\summarydisplay.htm 9/30/2010







tT 4.0 Report


Amine - Vertical Fixed Roof Tank
Houston, Texas


easeftO


TANKS 4.0.9d
Emissions Report - Summary Format


Liquid Gontents of Storage Tank


LiqukJ
Daily Lhuid Surf. Eulk Vapor Lhuid Vapor


Temperaturs (deg F) Tomp Vapor Pressuro (psia) Mol. Mass Mass Mol. Basls fo{ Vapor Pressure
Mixturs/Componsnt Month Avg. Min. Max. (dsg F) Avg. Min. Mil. W€ight. Fracl Fract. Welght Calculalions


Jul 76,90 71.00 82.80 67.93 0.1000 0.1000 0.1000 105.0000 105.00 optionl:vP70-.1vP8o-.1
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t,a|t 4.0 Report


Emissions Report for: July


Amine - Vertical Fixed Rool Tank
Houston, Texas


TANKS 4.0.9d
Emissions Report - Summary Format


lndividual Tank Emission Totals


easefto


Losses(lbs)


lomDonents Working Loss Breathing Loss Total Emissions


qmine 0.1 1.4t 1.5€
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t,fs 4.0 Report


TANKS 4.0.9d
Emissions Report - Summary Format


Tank Indentification and Physical Characteristics


ldentification
User ldentification: Hot Oil
City: Houston
State: Texas
Company: LDH
Type ol Tank: Vertical Fixed Roof Tank
Description: Hot Oil Tank


Tank Dimensions
Shell Height (ft): 15.00
Diameter (ft): 12.00
Liquid Height (ft) : 9.00
Avg. Liquid Height (ft): 9.00
Volume (gallons): 7,614.27
Turnovers: 0.66
Net Throughput(gal/yr): 5,000.00
ls Tank Heated (y/n): N


Paint Gharacteristics
Shell Color/Shade: WhiteMhite
Shell Condition Good
Roof Color/Shade: WhiteMhite
Roof Condition: Good


easefto


Roof Characteristics
Type:
Height (ft)
Slope (fUft) (Cone Rool)


Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)


Cone
0.00
0.00


-0.03
0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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t,fS 4.0 Report


Hot Oil - Vertical Fixed Roof Tank
Houston, Texas


PaseJtO


TANKS 4.0.9d
Emissions Report - Summary Format


Liquid Contents of Storage Tank


LiouU
Daily Liquid Surf. Bulk Vapor Liquid Vapor


Tomperaturg (dsg F) T€mp Vapor Prossure (psia) Mol. Mass Mass Mol. Basls lor Vapor Presur€
Mixtur€/Componsnt Month Avg. Min. Max, (dsg F) Avg. Min. Max. Woight. Fracl Fract. Woight Calculations


Hot Oil Jul 76.90 71.00 82.80 67.93 0.1000 0.1000 0.1000 20O.00OO 200.00 option 1: vP70 -.1 VP80 =.1
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tlS 4.0 Report


Emissions Report for: July


Hot Oil - Vertical Fixed Roof Tank
Houston, Texas


TANKS 4.0.9d
Emissions Report - Summary Format


Individual Tank Emission Totals


easeflO
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tlS 4.0 Report


ldentilication
User ldentification:
City:
State:
Company:
Type of Tank:
Description:


Tank Dimensions
Shell Height (lt):
Diameter (ft):
Liquid Height (ft) :


. Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr) :


ls Tank Heated (y/n):


Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Color/Shade:
Roof Condition:


Roof Characteristics
TYPe:
Height (ft)
Slope (fVft) (Cone Roof)


Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)


TANKS 4.0.9d
Emissions Report - Summary Format


Tank Indentification and Physical Characteristics


TEG
Houston
Texas
LDH
Vertical Fixed Roof Tank
TEG Tank


. 15.00
12.00
9.00
9.00


7,614.27
0.66


5,000.00
N


WhiteM/hite
Good
WhiteAA/hite
Good


Cone


Pasefto


0.00
0.00


-0.03
0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


fi le://C :\Program Files\Tanks409d\summarydisplay.htm 9/30/2010







tUt 4.0 Report


TEG - Vertical Fixed Roof Tank
Houston, Texas


easefto


TANKS 4.0.9d
Emissions Report - Summary Format


Liquid Contents of Storage Tank


UquU
Daily Liquld Surf. Bulk Vapor Uquid Vapor


T€mp€rature (deg F) Tsmp Vapor Prsssur€ (psia) Mol. Mass Mass Mol. Basls lor Vapor Pre$ure
Mixturo/Component Month Avg. Min. Mar. (deS F) Avg. Min. Max. Welghl, Fracl Fract, Weighl Calculations


Jul 76,90 71.00 82.80 67.93 0.0002 0.0002 0.0002 194.00OO 194.00 ootion 1: vP70 - .0002 VP80 - .0o02


fi 1e ://C :\Program Files\Tanks409d\summarydisplay.htm 9t30t20r0







tT 4.0 Report


Emissions Report for: July


TEG - Vertical Fixed Roof Tank
Houston, Texas


TANKS 4.0.9d
Emissions Report - Summary Format


Individual Tank Emission Totals


PaseftO


fi le ://C :\Program Files\Tanks409d\summarydisplay.htm 9/30t20ro







tls 4.0 Report Pase 1f10


TANKS 4.0.9d
Emissions Report - Summary Format


Total Emissions Summaries - AllTanks in Report


Emissions Report for: July


Tank ldentification Losses (lbs)


Vertical Fixed RoofTank Houston, Texas 1.59


Hot Oil Vertical Fixed RoofTank Houston. Texas 3.02


Vertical Fixed RoofTank Houston. Texas 0.01


Total Emissions for all Tanks: 4.61


fi le ://C :\Program Files\Tanks409d\summarydi splay.htm 9t30t20to







t,J 4.0 Report


ldentification
User ldentification:
City:
State:
Company:
Type of Tank:
Description:


Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/yr) :


ls Tank Heated (y/n):


Paint Characteristics
Shell Color/Shade:
Shell Condition
Roof Golor/Shade:
Roof Condition:


Root Characteristics
Type:
Height (lt)
Slope (fVft) (Cone Roof)


Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)


TANKS 4.0.9d
Emissions Report - Summary Format


Tank Indentification and Physical Characteristics


Amine
Houston
Texas
LDH
Vertical Fixed Roof Tank
Amine Tank


easefto


15.00
12.00
9.00
9.00


7,614.27
0.66


5,000.00
N


WhiteMrhite
Good
WhiteAl1/hite
Good


Cone
0.00
0.00


.U.UJ


0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


file ://C:\Program Files\Tanks4O9d\summarydisplay.htm 9t30t20to







t.!S 4.0 Report


Amine - Vertical Fixed Roof Tank
Houston, Texas


easeJtO


TANKS 4.0.9d
Emissions Report - Summary Format


Liquid Gontents of Storage Tank


Llquid
Daily Lhuld Surf. Eulk Vapor Llquid Vapor


Tsmp€rature (dsg F) Temp Vapor Pressure (psia) Mol. Ma$ Mass Mol. Basls lor Vapor Pr€ssurs
Mixturo/Componsnt Month Avg, Min. Max. (dog F) Avg. Min. Max. W6i9ht. Fracl Fract. Woight Calculations


Aff 69.81 6,4.30 75,32 67.93 0.1000 0.1000 0.1000 105.0000 105.00 oplion 1: vP60 - .1 vP70 - .1


fi 1e ://C :\Program Files\Tanks4O9d\summarydisplay. htm 9t30/2010







tlS 4.0 Report


Emissions Report for: Annual


Amine - Vertical Fixed Roof Tank
Houston, Texas


TANKS 4.0.9d
Emissions Report - Summary Format


Individual Tank Emission Totals


raseJ0


file ://C :\Program Files\Tanks409d\summarydisplay.htm 9/30t20r0







tls 4.0 Report


ldentilication
User ldentilication:
City:
State:
Company:
Type of Tank:
Description:


Tank Dimensions
Shell Height (ft):
Diameter (ft):
Liquid Height (ft) :
Avg. Liquid Height (ft):
Volume (gallons):
Turnovers:
Net Throughput(gal/y0 :


ls Tank Heated (y/n):


Paint Characteristics
Shell Color/Shade:
Shell Condition
Rool Color/Shade:
Roof Condition:


Root Characteristacs
TYPe:
Height (ft)
Slope (fUft) (Cone Rool)


Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)


TANKS 4.0.9d
Emissions Report - Summary Format


Tank Indentification and Physical Characteristics


Hot Oil
Houston
Texas
LDH
Vertical Fixed Roof Tank
Hot Oil Tank


rasefro


iE nn
12.00
9.00
9.00


7,614.27
0.66


5,000.00
N


WhiteM/hite
Good
WhiteM/hite
Good


Cone
0.00
0.00


-0.03
0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


fi le://C :\Program Files\Tanks4O9d\summarydisplay.htm 9t30t2010







tT 4.0 Report


Hot Oil - Vertical Fixed Roof Tank
Houston, Texas


easefto


TANKS 4.0.9d
Emissions Report - Summary Format


Liquid Contents of Storage Tank


Llquid
Dally Lhuid Surf. Bulk Vapor Uquid Vapor


Tempsrature (d€9 F) Temp Vapor Pr€ssure (psia) Mol. Mass Mass Mol. Basis lor Vapor Pre$ure
Mixture/Componsnt Monlh Avg. Min. Max. (dsg F) Avg. Mln. Max. Wsight. Fract. Fract. Welghl Calculations


Hot Oil Af 69.81 il.30 75.32 67.93 0.1000 0.1000 0.1000 200.0000 2O0.0O Option 1: VP60 - .1 VP70 - .1


fi le ://C :\Program Files\Tanks409d\summarydisplay.htm 9t30t20ro







t.fs 4.0 Report


Emissions Report for: Annual


Hot Oil - Vertical Fixed Roof Tank
Houston, Texas


TANKS 4.0.9d
Emissions Report - Summary Format


lndividual Tank Emission Totals


naseJo


Losses(lbs)


lomponents Working Loss Breathing Loss Total Emissions


lot Oil 2.3€ 31.6€ 34.01


fi le://C :\Program Files\Tanks409d\summarydisplay.htm 9/30t2070







tlS 4.0 Report


TANKS 4.0.9d
Emissions Report - Summary Format


Tank Indentification and Physical Gharacteristics


ldentification
User ldentification: TEG
City: Houston
State: Texas
Company: LDH
Type of Tank: Vertical Fixed Roof Tank
Description: TEG Tank


Tank Dimensions
Shell Height (ft): 15.00
Diameter (ft): 12.00
Liquid Height (ft) : 9.00
Avg. Liquid Height (ft): 9.00
Volume (gallons): 7,614.27
Turnovers: 0.66
Net Throughput(gal/yr): 5,000.00
ls Tank Heated (y/n): N


Paint Characteristics
Shell Color/Shade: WhiteMhite
Shell Condition Good
Roof Color/Shade: WhiteAA/hite
Roof Condition: Good


PaseftO


Root Characteristics
Type:
Height (ft)
Slope (fVft) (Cone Roof)


Breather Vent Settings
Vacuum Settings (psig):
Pressure Settings (psig)


Cone
0.00
0.00


-0.03
0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


fi le ://C :\Program Files\Tanks409d\summarydisplay.htm 9t30/2010







tflt 4.0 Report


TEG - Vertical Fixed Roof Tank
Houston, Texas


TANKS 4.0.9d
Emissions Report - Summary Format


Liquid Contents of Storage Tank


raseftO


Liouid
Daily Llquid Surl. Bulk Vapor Llquld Vapor


T€mpsraturs (deg F) Temp Vapor Prossurs (psia) Mol. Mass Mass Mol. Basis lor Vapor Pressuro
Mixturs/Compon€nt Month Avg. Min. Max. (dsg F) Avg. Min. Mil. W€ight. Fracl Fract. Wolght Calculations


Alf 69.81 64.30 75.52 67.93 0.0002 0.0002 0.0002 194.0000 194.00 Option 1: VP60 - .OOO2 VP70 - .0OO2


fi le://C :\Program Files\Tanks409d\summarydisplay.htm 9t30t2010







tUt 4.0 Report


Emissions Report for: Annual


TEG - Vertical Fixed Roof Tank
Houston, Texas


o
TANKS 4.0.9d


Emissions Report - Summary Format
Individual Tank Emission Totals


PaseJl0


Losses(lbs)


lomponents Workino Loss Breathinq Loss Total Emissions


rEG 0.0c 0.0€ 0.07


fi le://C :\Program Files\Tanks409d\summarydisplay.htm 9t30/2070







tls 4.0 Report


Emissions Report for: Annual


TANKS 4.0.9d
Emissions Report - Summary Format


Total Emissions Summaries - AllTanks in Report


Pase 1!10


Tank ldentification Losses (lbs)


Vertical Fixed RoofTank Houston. Texas 17.89


Hot Oil Vertical Fixed RoofTank Houston. Texas 34.07


LDH Vertical Fixed RoofTank Houston. Texas


Total Emissions for all Tanks: 52.02


fi le ://C :\Program Files\Tanks409d\summarydi splay.htm 9t30/20to
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EPA’s Air Rules for the Oil & Natural Gas Industry 


SUMMARY OF REQUREMENTS FOR PROCESSES AND EQUIPMENT  


AT NATURAL GAS PROCESSING PLANTS  


Natural gas processing plants remove impurities from “raw” gas to prepare it for use by 


industrial and residential for the pipeline. Equipment and processes at natural gas processing 


plants may be covered by requirements under the New Source Performance Standards (NSPS) 


for volatile organic compounds, and the National Emissions Standard for Hazardous Air 


Pollutants (NESHAP) for oil and natural gas production. EPA has made a number of changes to 


these final rules based on public comments.  


NSPS Requirements for New and Modified Compressors 


 Compression is necessary to move natural gas along a pipeline. The final rule will reduce 
VOC emissions from two types of compressors:  centrifugal compressors and reciprocating 
compressors.   


 The final rule establishes requirements for two types of compressors that may be used at 
gas processing plants located between the wellhead and the point at which gas enters the 
transmission pipeline: 


 Centrifugal compressors - Centrifugal compressors are equipped with either wet seal 
systems, or dry seal systems.  


 Compressors with wet seals use oil as a barrier to keep gas from escaping. The gas 
that becomes absorbed in the oil is continuously vented, along with the VOCs and air 
toxics it contains. The final rule requires a 95 percent reduction in VOC emissions 
from compressors with wet seal systems.  This can be accomplished through flaring, 
or by routing captured gas back to a compressor suction or fuel system. 


 EPA sought comments on the proposed requirements for compressors using dry seal 
systems, which have low VOC emissions. As a result of those comments, today’s final 
rule does not apply to compressors using dry seals, meaning these compressors are 
not “affected facilities.” EPA encourages owners/operators to use compressors with 
dry seal systems where possible.  


 Requirements for reciprocating compressors – Today’s final rule requires the replacement 
of replace rod packing systems in reciprocating compressors. Over time, these packing 
systems can wear, leaking gas and VOCs.   


 The rule provides two options for replacing rod packing:  


 Every 26,000 hours of operation (operating hours must be monitored and 
documented); or  


 Every 36 months (monitoring and documentation of operating hours not 
required). 







 
 


 Today’s rule also includes requirements for initial performance testing, recordkeeping and 
annual reporting.  


 The compliance date for compressors is at initial startup, or 60 days after the final rule is 
published in the Federal Register, whichever is later.   


 
NSPS Requirements for New and Modified Pneumatic Controllers 


 Pneumatic controllers are automated instruments used for maintaining a condition such as 
liquid level, pressure, and temperature at wells and gas processing plants, among other 
locations in the oil and gas industry. These controllers often are powered by high-pressure 
natural gas and may release gas (including VOCs and methane) with every valve movement, 
or continuously in many cases as part of their normal operations. 
 


 The final rule affects continuous-bleed, gas-driven controllers located at gas processing 
plants. The VOC emission limit for these controllers is zero.  


 The final rule includes exceptions for applications requiring high-bleed controllers for 
certain purposes, including operational requirements and safety.  The rule also includes 
requirements for initial performance testing, recordkeeping and annual reporting.  
 


Leak Detection and Repair Requirements 


 The final regulations strengthen the leak detection and repair requirements that apply to 
existing natural gas processing plants. The compliance date for new sources for this 
requirement is 60 days after the final rule is published in the Federal Register; existing 
sources covered by the air toxics rule have an additional year to comply. 
 


Sulfur Dioxide (SO2) Requirements for New & Modified Sweetening Units 


 A sweetening unit is removes sulfur from natural gas. Today’s final rule strengthens the 
previous standards by requiring sweetening units at natural gas processing plants to reduce 
SO2 emissions by 99.9 percent. This requirement applies to units with a sulfur production 
rate of at least five long tons per day.  
 


Requirements for Storage Vessels at Natural Gas Processing Plants  
 


 Storage tanks at natural gas processing plants generally are used to store condensate.  
These tanks may be subject to two standards: the NSPS for VOCs; and the major source air 
toxics standards (NESHAP) for Oil and Natural Gas Production.  
 


 NSPS requirements: New storage tanks with VOC emissions of 6 tons a year or more must 
reduce VOC emissions by at least 95 percent. EPA expects this will generally be 
accomplished by routing emissions to a combustion device.  


o To ensure enough combustion devices are available to meet this requirement, the 
final rule provides a one-year phase-in for this requirement.  







 
 


 Air toxics requirements: In response to public comments, EPA did not finalize proposed air 
toxics standards for storage vessels without the potential for flash emissions, which 
currently are not regulated under the NESHAP for Oil and Natural Gas Production. The 
agency determined that it needs additional data in order to establish emission standards for 
this type of storage vessel.  The previous standards for storage tanks with the potential for 
flash emissions remain in place.  
 


Air Toxics Requirements for Glycol Dehydrators 


 Glycol dehydrators, used to remove water vapor from gas, are subject to one of two air 
toxics standards, depending on their location. Dehydrators located at natural gas processing 
plants are subject to the NESHAP for Oil & Natural Gas Production. 
 


 Today’s rule retains the existing standards for large glycol dehydrators and sets new 
standards for small glycol dehydrators. A glycol dehydrator is used to remove excess water 
vapor from natural gas.  


o Large dehydrators: The final rule also retains the existing the 1-ton-per year 
benzene compliance option for large glycol dehydrators, meaning operators may 
reduce benzene emissions from large dehydrators to less than 1 ton per year as an 
alternative to reducing total air toxics emissions by 95 percent. 
 


o Small dehydrators:  A dehydrator is considered small if it has an annual average 
natural gas throughput of less than 85,000 standard cubic meters per day, or actual 
annual average benzene emissions of less than 1 ton per year. 
 
 Both existing and new small glycol dehydrators must meet a unit-specific limit 


for emissions of BTEX (benzene, toluene, ethylbenzene and xylene) that is based 
on the unit’s natural gas throughput and gas composition. The limit is 
determined by applying a formula set out in the final rule. 
 


 New small glycol dehydrators must comply with the air toxics requirements immediately 
upon startup or within 60 days after the final rule is published in the Federal Register, 
whichever is later. Existing small glycol dehydrators must comply within three years 
after the effective date of the rule. A small glycol dehydrator is considered existing if 
construction or reconstruction began before Aug. 23, 2011.  
 


 Today’s rule applies only to sources that are considered “major sources” of air toxics. A 
major source emits 10 or more tons of a single air toxic or 25 tons or more of a 
combination of toxics in a year.  
 


MORE INFORMATION 


 For summary information on requirements for other types of facilities, or to read the final 
rules, visit www.epa.gov/airquality/oilandgas  
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1.0 INTRODUCTION 


Energy Transfer Partners, L.P. (ETP), dba Lone Star NGL Mont Belvieu L.P., 


submits this application to amend TCEQ Standard Permit Number 93813 to 


obtain authorization to construct a second natural gas liquid (NGL) fractionation 


train (FRAC II) at its existing natural gas processing plant located in Mont 


Belvieu, Chambers County, Texas.  Additionally, with this application Lone Star 


NGL Mont Belvieu, L.P. requests updates to representations in the existing 


FRAC I NGL fractionation plant under this standard permit due to certain 


design updates to FRAC I. 1  ETP purchased the existing Mont Belvieu gas 


processing plant when it bought LDH Energy Asset Holdings LLC on May 2, 


2011 (RN106018260).  The purchase included the Mont Belvieu site owned by 


LDH Energy Mont Belvieu GP LLC (Texas Commission on Environmental 


Quality Customer No. CN603194101).  Lone Star NGL Mont Belvieu L.P. will 


retain this CN. 


Criteria pollutant emissions from the FRAC I plant were previously authorized 


via a Standard Permit for Oil and Gas Facilities (30 TAC §116.620), issued on 


December 13, 2010.  The FRAC I plant was considered a minor new source under 


the Houston-Galveston-Brazoria (HGB) “severe” ozone nonattainment new 


source review (NNSR) rules because new emissions of nitrogen oxides (NOX) 


and volatile organic compounds (VOC) will be less than 25 tons per year (tpy) 


for each pollutant.  Additionally, the FRAC I plant is considered minor with 


respect to the federal Prevention of Significant Deterioration (PSD) program 


because each PSD-regulated pollutant will be emitted below 250 tpy [i.e., the 


Mont Belvieu gas plant is not one of the listed 28 facilities in 40 CFR 


§52.21(b)(i)(1)(a)]. 


The proposed modification involves adding a second fractionation train (FRAC 


II) to the existing plant.  This proposed project is considered a minor 


modification to the existing minor source under HGB NNSR because the 


proposed emission rate increases from FRAC II of NOX and VOC are each less 


than 25 tpy.  The  FRAC II project will make the Mont Belvieu gas plant a major 


source under the HGB NNSR rules for future expansion projects because site-


wide potential-to-emit (PTE) emissions of NOX and VOC will be greater than the 


major source threshold of 25 tpy for each pollutant.  There is no circumvention 


issue related to this second project, however, because this project was not 


                                                      
1 Lone Star NGL Mont Belvieu, L.P. (formerly LDH Energy) submitted to TCEQ a 


standard permit application for the first NGL fractionation train (FRAC I) in 
October 2010, and a standard permit was issued for FRAC I in December 2010.  For 
the proposed FRAC II train, Lone Star NGL Mont Belvieu L.P. has submitted a 
Prevention of Significant Deterioration (PSD) application for greenhouse gases 
(GHG) only in December 2011. 
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anticipated when the first fractionation train (FRAC I) was authorized by the 


TCEQ in December 2010.  The initial Standard Permit application for FRAC I 


was submitted by LDH Energy, whereas this second application is being 


submitted by Lone Star NGL Mont Belvieu L.P. – a completely different owner. 


Additionally, in this application, Lone Star NGL Mont Belvieu L.P. is requesting 


updates to the FRAC I standard permit to account for certain design updates to 


FRAC I since issuance of the standard permit in December 2010 and to correct 


some discrepancies that were discovered in the emission representations.  The 


proposed FRAC I changes constitute a minor modification to the existing minor 


source because the FRAC I emission rate increases of NOx and VOC are each less 


than 25 tpy. 


The proposed FRAC II train will be located near Lone Star NGL Mont Belvieu 


L.P.’s (formerly LDH Energy’s) existing North Terminal transfer and storage 


facility in Mont Belvieu.  The gas plant, however, will be completely 


independent of the existing North Terminal.  The location siting, construction, 


and operation of the gas plant has no relation to the North Terminal’s operation 


(i.e., there will be no shared utilities or lines, operator staff, or other shared 


resources).  The primary Standard Industrial Classification (SIC) code for the 


existing gas plant (1321, Natural Gas Liquids) is different than that of the North 


Terminal (4613, Petroleum Pipelines, Refined).  Because of the independence of 


the two plants, LDH Energy requested, and received, a new Regulated Entity 


Number (RN) from the TCEQ (RN106018260).  Lone Star NGL Mont Belvieu L.P. 


will retain this new RN for the site that will include FRAC II. 


This Standard Permit amendment application addresses the minor modification 


increases in emissions for non-greenhouse gas (non-GHG) pollutants due to the 


proposed new FRAC II unit and proposed modifications to the previously 


permitted FRAC I unit.  For this Standard Permit amendment application, the 


TCEQ Core Data Form and Form PI-1S are presented in Section 2.0.  An area 


map is presented in Section 3.0 and a preliminary plot plan showing existing and 


proposed emission sources is included in Section 4.0.  A process description and 


representative flow diagram are presented in Section 5.0.  Emission rate 


estimation methodologies and Table 1(a) are presented in Section 6.0.  A 


discussion of the general permit requirements is presented in Section 7.0.  The 


permit fee information is included in Section 8.0.  Detailed emission rate 


calculations, with a corresponding summary table, are located in Appendix A.  


The output from EPA’s Tanks 4.09D program, used to estimate emissions from 


the proposed project tanks, is included in Appendix B.  Finally, Appendix C 


demonstrates that the proposed project will not exceed National Ambient Air 


Quality Standards (NAAQS) for oxides of nitrogen (NOX). 
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As previously stated, the initial Standard Permit for the FRAC I gas plant was 


issued on December 13, 2010, prior to implementation of the PSD Tailoring Rule 


(which became effective January 2, 2011).  Under Phase 1 of the Tailoring Rule 


(January 2 through June 30, 2011), a project had to already be subject to the PSD 


program for non-GHG pollutants for the GHG emissions increase to be 


considered for PSD applicability.  As part of Phase 2 of the rule, which began on 


July 1, 2011, emission increases of GHG alone can trigger PSD applicability 


review. 


The major source PSD applicability threshold for GHGs is 100,000 tpy under 


Phase 2 of the PSD Tailoring Rule.  The existing Mont Belvieu gas plant is 


considered a major GHG source because its site-wide potential GHG emissions 


are greater than this threshold.  The FRAC II project is considered a major 


modification to the existing site under Phase 2 of the PSD Tailoring Rule because 


the project will have a net increase of GHG emissions above the modification 


applicability threshold of 75,000 tpy.  Therefore, ETP has submitted under 


separate cover to EPA Region VI a PSD permit application to address the 


estimated increase in GHG emissions associated with FRAC II plant. 
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2.0 COMPLETED PI-1S AND CORE DATA FORM 


This Section contains a completed Form PI-1S Registration of Air Standard 


Permit and TCEQ Core Data Form. 







 


TCEQ-10370 (Revised 08/11) Form PI-1S 
This form is for use by facilities subject to air quality permit requirements and  
may be revised periodically.  (APDG 5235v12) Page _____ of ______ 


Texas Commission on Environmental Quality 
Form PI-1S 


General Application for Air Permit Renewals 
(Page 1) 


 
 


I. Registrant Information 


A. Is a TCEQ Core Data Form (TCEQ Form No. 10400) attached? 
Core Data Form required for Standard Permits 6004, 6006, 6007, 6008, and 6013. 


 YES  NO 


Customer Reference No.: CN603194101 Regulated Entity No.: RN106018260 


B. Company or Other Legal Customer Name (must be same as Core Data “Customer”): 
Lone Star NGL Mont Belvieu, L.P.  


Company Official Contact Name: Clint Cowan 


Title: Senior Director of Environment 


Mailing Address: 800 E. Sonterra Blvd., Ste. 400 


City: San Antonio State: Texas ZIP Code: 78258 


Phone No.: 210-403-7470 Fax No.: 210-403-7670 E-mail Address: 
clint.cowan@energytransfer.com 


C. Technical Contact Name: Jeff Weiler 


Title: Environmental Manager 


Mailing Address: 800 E. Sonterra Blvd., Suite 400 


City: San Antonio State: Texas ZIP Code: 78258 


Phone No.: 210-403-7323 Fax No.: 210-403-7523 E-mail Address: 
Jeff.Weiler@energytransfer.com  


D. Facility Location Information (Street Address): 10030 A. FM 1942 


If no street address, provide written driving directions to the site:  (Attach description if additional space is needed.) 


 


 


City: Mont Belvieu County: Chambers ZIP Code: 77580 


Latitude (nearest second): 29° 51' 0” Longitude (nearest second): -94° 54' 37" 


II. Facility and Site Information 


A. Name and Type of Facility: Lone Star NGL Mont Belvieu, L.P., Natural Gas Processing Plant 


 Initial Application  Change to Registration Registration No.: 93813 B. Type of Action: 
  Renewal Expiration Date: 


C. Standard Permit Claimed: 6002 


Description: Oil and Gas Facilities 


D. Concrete Batch Plant Standard Permit (Check one) 


 Central Mix  Ready Mix  Specialty Mix  Enhanced Controls for Concrete Batch Plants 



mailto:clint.cowan@energytransfer.com

mailto:Jeff.Weiler@energytransfer.com
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II. Facility and Site Information (continued) 


E. Proposed Start of Construction: 3 Q 2012 Length of Time at the Site: Approx. 14 months 


Customer Reference No.: CN603194101 Regulated Entity No.: RN106018260 


F. Is there a previous Standard Exemption or Permit by Rule for the facilities in this 
registration?  (Attach details regarding changes) 


 YES  NO 


If “YES,” list Permit No.:  93813 


 


G. Are there any other facilities at this site which are authorized by an air Standard Permit?  YES  NO 


If “YES,” list Permit No.: 


 


H. Are there any other air preconstruction permits at this site?  YES  NO 


If “YES,” list Permit No.: 


 


Are there any other air preconstruction permits at this site that would be directly associated with 
this project? 


 YES  NO 


If “YES,” list Permit No.: 


 


I. TCEQ Account Identification Number (if known):  RN106018260 


J. Is this facility located at a site which is required to obtain a federal 
operating permit pursuant to 30 TAC Chapter 122? 


 YES  NO  To Be Determined 


K. Identify the requirements of 30 TAC Chapter 122 that will be triggered if this Form PI-1S application is approved.


  Application for an FOP  FOP Significant Revision  FOP Minor 


 Operational Flexibility/Off-Permit Notification  Streamlined Revision for GOP 


 To Be Determined  None 


L. Identify the type(s) issued and/or FOP application(s) submitted/pending for the site.  (check all that apply) 


 SOP  GOP  GOP Application/Revision Application: Submitted or Under APD  Review 


 SOP Application Review Application: Submitted or Under APD Review  N/A 


III. Fee Information 


Check/Money Order/Transaction No.: 


Name on Check: 


Fee Amount: $900 
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IV. Public Notice (If Applicable) 


A. Is the plant located at a site contiguous or adjacent to the public works project?  YES  NO 


B. Name of Public Place: 


Physical Address: 


City: County: 


C. Small Business Classification: 


D. Concrete batch plants with enhanced controls, permanent rock crushers, and animal carcass incinerators shall place 
a copy of the technically complete application at the appropriate TCEQ regional office only. 


E. Please furnish the names of the state legislators who represent the area where the facility site is located: 


State Senator: 


State Representative: 


F. For Concrete Batch Plants, name of the County Judge for this facility site: 


County Judge: 


Mailing Address: 


City: State: ZIP Code: 


G. For Concrete Batch Plants, is the facility located in a municipality and/or extraterritorial 
jurisdiction of a municipality? 


 YES  NO 


If “YES,” list the name(s) of the Presiding Officer(s) for the municipality and/or extraterritorial jurisdiction: 


 


Title: 


Mailing Address: 


City: State: ZIP Code: 


V. Technical Information Including State and Federal Regulatory Requirements 
Registrants must be in compliance with all applicable state and federal regulations and standards to claim a 
Standard Permit. 


A. Is confidential information submitted and properly marked with this registration?  YES  NO 


B. Is a process flow diagram and a process description attached?  YES  NO 


C. Is a plot plan attached?  YES  NO 


D. Are emissions data and calculations for this claim attached?  YES  NO 


E. Is information attached showing how the general requirements and applicability 
(30 TAC § 116.610 and 116.615) are met? 


 YES  NO 


F. Is information attached showing how the specific requirements are met?  YES  NO 
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VI. Signature Requirements 


The signature below indicates that I have knowledge of the facts herein set forth and that the same are true and correct to 
the best of my knowledge and belief.  I further state that to the best of my knowledge and belief, the project for which 
application is made will not in any way violate any provision of the Texas Water Code (TWC), Chapter 7, Texas Clean 
Air Act (TCAA), as amended, or any of the air quality rules and regulations of the Texas Commission on Environmental 
Quality or any local governmental ordinance or resolution enacted pursuant to the TCAA.  I further state that I have read 
and understand TWC §§ 7.177 7.183, which defines Criminal Offenses for certain violations, including intentionally or 
knowingly making or causing to be made false material statements or representations in this application, and 
TWC §§ 7.187, pertaining to Criminal Penalties. 
 
Name:                      


Print Full Name 


 
Signature:                  


Original Signature Required 


 
Date:       


VII. Copies of the Registration 


Copies must be sent as listed below.  Processing delays will occur if copies are not sent as noted. 


Air Permits Initial Review Team 
(APIRT) 


Regular, Certified, Priority Mail 
Mail Code 161, P.O. Box 13087, Austin, Texas 
78711-3087 
OR Hand Delivery, Overnight Mail 
Mail Code 161, 12100 Park 35 Circle, Building 
C, Third Floor, Room 300 W, Austin, Texas 
78753 
Note:  The official application cannot be faxed to 
the TCEQ 


Original Money Order or Check , 
a Copy of Form PI-1S and Core 
Data Form; all attachments 


Revenue Section TCEQ Regular, Certified, Priority Mail 
Mail Code 214, P.O. Box 13088, Austin, Texas 
78711-3088 
OR Hand Delivery, Overnight Mail 
Mail Code 214, 12100 Park 35 Circle,  
Building A, Third Floor, Austin, Texas 78753 


Original Money Order or Check, 
a Copy of Form PI-1S, Core 
Date Form 


Appropriate TCEQ Regional 
Office 


To find your regional office address go to 
www.tceq.texas.gov.us/ or call (512) 239-1250 


Copy of Form PI-1S, Core Data 
Form, and all attachments 


Appropriate Local Air Pollution 
Control Program(s) 


To find your local air pollution control programs 
go to 
www.tceq.texas.gov/nav/permits/air_permits.html
or call (512) 239-1250 


Copy of Form PI-1S, Core Data 
Form, and all attachments 


 
 



http://www.tceq.texas.gov.us/

http://www.tceq.texas.gov/nav/permits/air_permits.html
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                              TCEQ Core Data Form  


 


For detailed instructions regarding completion of this form, please read the Core Data Form Instructions or call 512-239-5175. 
SECTION I: General Information  
 


1. Reason for Submission   (If other is checked please describe in space provided) 
 New Permit, Registration or Authorization  (Core Data Form should be submitted with the program application) 


 Renewal   (Core Data Form should be submitted with the renewal form)    Other Amendment to Standard Permit 
93813 


2. Attachments  Describe Any Attachments:  (ex. Title V Application, Waste Transporter Application, etc.) 
    Yes      No Standard Permit Application 
3. Customer Reference Number (if issued) 4. Regulated Entity Reference Number (if issued) 


  CN 603194101 
Follow this link to search 
for CN or RN numbers in  


Central Registry**   RN 106018260 
 


SECTION II: Customer Information 
 


5. Effective Date for Customer Information Updates (mm/dd/yyyy) 12/13/2011  
6. Customer Role (Proposed or Actual) – as it relates to the Regulated Entity listed on this form. Please check only one of the following:                               


      
 Owner                                                       Operator                                   Owner & Operator                      


Occupational Licensee        Responsible Party                Voluntary Cleanup Applicant     
 
   Other:   


  7. General Customer Information                                       
 
 


 New Customer                                                   Update to Customer Information                       Change in Regulated Entity Ownership            
Change in Legal Name (Verifiable with the Texas Secretary of State)                                           No Change** 


**If “No Change” and Section I is complete, skip to Section III – Regulated Entity Information. 
8. Type of Customer:    Corporation   Individual      Sole Proprietorship- D.B.A 


 City Government         County Government                 Federal Government      State Government   


       Other Government      General Partnership      Limited Partnership   Other:  


9. Customer Legal Name (If an individual, print last name first: ex: Doe, John)     If new Customer, enter previous Customer 
below   End Date: 


Lone Star NGL Mont Belvieu L.P. LDH Energy Mont Belvieu, LP       


800 E. Sonterra Blvd. 
Ste. 400 10. Mailing  


Address:  
City  San Antonio State  TX ZIP  78258 ZIP + 4       


11. Country Mailing Information (if outside USA) 12. E-Mail Address (if applicable) 
      jeff.weiler@energytransfer.com 
13. Telephone Number 14. Extension or Code 15. Fax Number (if applicable) 
(  210  ) 403-7323                 (  225  )  403-7523     
16. Federal Tax ID (9 digits) 17. TX State Franchise Tax ID  (11 digits)  18. DUNS Number(if applicable) 19. TX SOS Filing Number (if applicable) 


450899032 15508151311 795483853 0800166385 
20. Number of Employees 21. Independently Owned and Operated? 


 0-20      21-100       101-250       251-500       501 and higher                Yes                   No 
 


SECTION III: Regulated Entity Information 
 


22. General Regulated Entity Information (If ‘New Regulated Entity” is selected below this form should be accompanied by a permit application)   
 New Regulated Entity       Update to Regulated Entity Name       Update to Regulated Entity Information         No Change** (See below) 


 


**If “NO CHANGE” is checked and Section I is complete, skip to Section IV, Preparer Information. 


23. Regulated Entity Name (name of the site where the regulated action is taking place)  


 TCEQ Use Only 
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Lone Star NGL Mont Belvieu, LP  
10030 A. FM 1942 
      


24. Street Address 
of the Regulated 
Entity:             
(No P.O. Boxes) City  Mont Belvieu State  TX ZIP  77580 ZIP + 4       


800 E. Sonterra Blvd. 
Ste. 400 25. Mailing  


Address:  
City  San Antonio State  TX ZIP  78258 ZIP + 4       


26. E-Mail Address:  jeff.weiler@energytransfer.com 
27. Telephone Number 28. Extension or Code 29. Fax Number (if applicable) 
( 210 ) 403-7323            ( 210 ) 403-7523     
30. Primary SIC Code (4 digits) 31. Secondary SIC Code (4 digits) 32. Primary NAICS Code         


(5 or 6 digits) 
33. Secondary NAICS Code 
(5 or 6 digits) 


1321      211112       
34. What is the Primary Business of this entity?    (Please do not repeat the SIC or NAICS description.) 
Natural gas processing plant 


Questions 34 – 37 address geographic location.  Please refer to the instructions for applicability. 


35. Description to  
Physical Location: 


On FM 1942 driving west from Mont Belvieu; immediately adjacent of the west side of the 
railroad tracks; turn left and follow the tracks south to the end of the chain link fence.  The 
site is surrounded on 3 sides by chain link fences and is heavily wooded. 


36. Nearest City County State Nearest ZIP Code 
Mont Belvieu Chambers TX 77580 
37. Latitude (N)    In Decimal:  29.8513 38. Longitude (W)     In Decimal:  -94.9098 
Degrees Minutes Seconds Degrees Minutes Seconds 


29 51 0 -94 54 37 
 


39. TCEQ Programs and ID Numbers Check all Programs and write in the permits/registration numbers that will be affected by the updates submitted on this form or the 
updates may not be made.  If your Program is not listed, check other and write it in.  See the Core Data Form instructions for additional guidance.   
 


 
 


SECTION IV: Preparer Information 
 


 


SECTION V:  Authorized Signature 
 


46.  By my signature below, I certify, to the best of my knowledge, that the information provided in this form is true and complete, 
and that I have signature authority to submit this form on behalf of the entity specified in Section II, Field 9 and/or as required for the 
updates to the ID numbers identified in field 39.  
 


(See the Core Data Form instructions for more information on who should sign this form.) 
 


 Dam Safety  Districts   Edwards Aquifer   Industrial Hazardous Waste   Municipal Solid Waste  


                               
 New Source Review – Air   OSSF   Petroleum Storage Tank   PWS   Sludge  


93813         TBD             
  Stormwater   Title V – Air    Tires    Used Oil     Utilities  


      TBD                      
  Voluntary Cleanup    Waste Water       Wastewater Agriculture    Water Rights  Other:       


                                 


40. Name:  James Smith 41. Title:  Project Manager 
42. Telephone Number 43. Ext./Code 44. Fax Number 45. E-Mail Address 
( 225 ) 368-2020         ( 225 ) 292-3011      james.smith@erm.com 


Company: Lone Star NGL Mont Belvieu, LP Job Title: Environmental Manager 
Name(In Print) : Jeff Weiler Phone: ( 210 ) 403-7323     
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Signature:  Date: 01/13/2012 
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3.0 AREA MAP 


An area map of the Mont Belvieu Gas Plant is included on the following page.   


The map shows radii of 3,000 foot and 1 mile.  There are no schools within either 


radius. 
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4.0 PLOT PLAN 


A preliminary plot plan of the plant property showing the existing and proposed 


project equipment, including air pollutant emission points, is included on the 


following page. 







0 300 600


SCALE FEET


DATE:
W.O.NO.:


DESIGN:
SCALE: REV.:
DRAWN: CHKD.:


H:\DWG\K11\0140876c001.DWG , 11/18/2011 12:11:43 PM
11/18/2011


E
R


M
-
S


o
u
t
h
w


e
s
t
,
 
I
n
c
.
 
T


X
 
P


E
 
F


i
r
m


 
N


o
.
 
2
3
9
3


FIGURE 2


SITE PLOT PLAN


Lone Star NGL Mont Belview Gas Plant


Mont Belvieu, Texas


ST EFC ST
AS SHOWN


PLANT


NORTH


TRUE


NORTH


33°







 


Environmental Resources Management   G:\2012\0140876\17232Hrpt.doc  
Texas Registered Engineering Firm F-2393 


16 


5.0 PROJECT DESCRIPTION AND PROCESS FLOW DIAGRAM 


5.1 FRAC II GAS PLANT 


Lone Star NGL Mont Belvieu, L.P. is submitting this standard permit 


amendment application to authorize construction of FRAC II, a second 


fractionation train at the existing natural gas processing plant located in Mont 


Belvieu, Chambers County, Texas.  The FRAC II train will fractionate Y-grade 


natural gas liquids through a series of trayed columns that separate the natural 


gas liquids into the constituent gas products, which include purity ethane, 


propane, butanes, and natural gasoline, for sale to customers.  A detailed 


description of the FRAC II process units is provided below: 


Amine Unit 


Natural gas liquid (NGL) feed will enter the Mont Belvieu FRAC II process and 


pass through the Amine Unit.  This unit will use amine contactors to remove 


carbon dioxide (CO2) and hydrogen sulfide (H2S) impurities from the NGL 


stream.  Some hydrocarbons will also be absorbed in the process.  The rich amine 


will be routed to an amine regenerator, where heat from the FRAC II process’ 


heating oil system will enable the volatilization of the CO2, H2S, and 


hydrocarbons (primarily volatile organic compounds, VOC) from the rich amine 


stream.  The lean amine will be returned to the amine contactors for reuse.  The 


Amine Unit will be a closed-loop system.  Waste gas from the amine regenerator 


will be routed to the FRAC II thermal oxidizer (TO) for combustion of H2S and 


VOC.  The Amine Unit flash tank emissions will be sent to the TO.  The TO will 


be designed to combust low-VOC concentration gas and will have a fuel rating 


of 10 MMBtu/hr, which will keep the temperature in the combustion chamber at 


or above 1,400 °F.  The FRAC II TO will generate process gas combustion-related 


sulfur dioxide (SO2) emissions in addition to criteria pollutant emissions.   


Molecular Sieve Unit 


From the Amine Unit, the NGL will be routed through a Molecular Sieve 


dehydration unit, where the water content in the NGL will be reduced.  A 


Regeneration heater will heat a small amount of natural gas that is slip-streamed 


from the natural gas stream as needed to regenerate the sieve beds.  The gas will 


then be routed back into the system inlet.  There are two beds in the molecular 


sieve design, and one bed will be regenerated at a time.  The Molecular Sieve 


unit will not have vents to the atmosphere.  The wet gas from the beds that are 


regenerated will be routed back to the system.  Therefore, the only associated 


emissions will be from natural gas combustion in the Regeneration heater. 
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Product Columns 


From the Molecular Sieve dehydration unit, the NGL will be fed to a series of 


trayed columns for separation into constituent product gases.  The NGL will 


enter each column in its middle section.  Heat from the FRAC II process’ 


independent heating oil system will be introduced to a reboiler located at the 


bottom of each column.  The reboiler will vaporize a portion of the feed to 


produce stripping vapors inside the column.  The vapors will rise through the 


column contacting downflowing liquid.  The vapor leaving the top of the 


column will enter a condenser where heat is removed by the cooling medium 


and the vapors condensed.   Liquid will be returned to the column as reflux to 


limit the loss of heavy components overhead.  The liquid leaving the lower part 


of the column will have the highest boiling point, whereas the hydrocarbon 


leaving the top of the column (either as vapor or liquid) will have the lowest 


boiling point. 


No criteria pollutant emissions will be generated from processes downstream 


from the Amine Unit, except emissions from process heaters and fugitives, 


because the processes will be closed systems. 


Process Heaters 


The FRAC II train will employ a heating oil system that will provide heat to the 


process.  By using oil, heat can be transferred to the FRAC II process with a 


minimum loss of heat to the oil, allowing for a quicker recovery to the desired 


temperature in a closed-loop system.  The heating oil system will be a network of 


piping that will circulate heating oil through various areas of the FRAC II 


process.  Lone Star NGL Mont Belvieu, L.P. plans to utilize the heating oil 


system as needed to provide heat in the Amine Regeneration unit, in the 


Molecular Sieve regeneration unit, and as needed to various heat exchangers 


associated with the FRAC II process (i.e., piping to maintain desired 


temperatures on process streams). 


The FRAC II process will have one New Oil heater rated at 270 million British 


thermal units per hour (MMBtu/hr) that will support the heating oil system.  


Additionally, the FRAC II process will utilize a Molecular Sieve Regeneration 


heater that will be rated at 46 MMBtu/hr.  The combustion of natural gas in 


these two heaters will result in criteria pollutant emissions.  Both process heaters 


will be ducted to a common stack that will be equipped with Selective Catalytic 


Reduction (SCR) technology to significantly reduce nitrogen oxides (NOX) 


emissions. 
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Flare 


An air-assisted flare will be installed at the Mont Belvieu site to control 


emergency process releases and streams resulting from Maintenance, Startup, 


and Shutdown (MSS) activities from both fractionation trains (FRAC I and FRAC 


II).  No process streams will be routed to the flare during normal operation.  


Combustion-related criteria pollutant emissions from the flare will result from 


the combustion of natural gas fuel to the pilots and combustion of MSS 


hydrocarbon streams.  This permit application addresses the emission increase 


from the flare associated with the additional MSS activities expected at the FRAC 


II process.  The flare will have pilot gas flow rate of 200 scfh.  Emissions from the 


pilot gas combustion have been already addressed in the FRAC I standard 


permit application submitted in October 2010.  The flare will have a hydrocarbon 


destruction and removal efficiency (DRE) of 99.0% and will have a height of 


approximately 210 feet. 


Fugitives 


Fugitive emissions of volatile organic compounds (VOCs), may result from 


piping equipment component leaks.  The piping components that may leak 


include valves, flanges, pump seals, etc.  Lone Star NGL Mont Belvieu, L.P.  will 


implement the TCEQ 28LAER Leak Detection and Repair (LDAR) program for 


the entire Mont Belvieu site. 


Cooling Water Heat Exchange System  


A vapor mist cooling water heat exchange system will be utilized to cool process 


piping.  The water mist will flow over the piping and will be collected for 


recycle.  Due to its design, cooling water heat exchange system is not expected to 


have any air pollutant emissions.  This cooling system will be used for both 


fractionation trains. 


Tanks  


The proposed process tanks will store fresh amine, Dowtherm heating oil (for 


the heating oil system), and used oil.  Additionally, a slop water tank will be 


installed to store waste water and is not expected to be a significant source of air 


emissions.  Further, a pressurized propane storage tank will be used for the 


emergency generator (this generator was authorized by the FRAC I standard 


permit in 2010).  Finally, a pressurized ammonia (29% aqueous ammonia 


solution) tank will be used to store the ammonia to be injected into the SCR NOX 


control system for the two heaters.  The ammonia tank will not have air 


pollutant emissions. 
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Electric-driven compressors  


As process gas travels through pipelines and the plant processes, it loses 


pressure or energy due to the friction on the pipe walls or as part of the process.  


Electric-driven compressors will be utilized to maintain necessary gas pressure.  


These compressors will not be sources of pollutant emissions. 


5.2 FRAC I GAS PLANT 


With this application, Lone Star NGL Mont Belvieu, L.P. requests updates to the 


FRAC I natural gas fractionation train standard permit issued in December 2010 


due to certain design updates to FRAC I.  Also, this section addresses corrections 


to emissions representations that were discovered after ETP purchased the Mont 


Belvieu site.  The proposed changes to FRAC I are described below: 


Thermal Oxidizer (TO) 


The proposed changes to the FRAC I design include increasing the firing rate of 


the TO (EPN 002-THERMO) to 10 MMBtu/hr from 0.62 MMBtu/hr currently 


authorized.  The vent stream from the FRAC I amine system will route to this 


TO.  The TO will be designed to combust low-VOC concentration gas from the 


amine unit and will have the combustion chamber temperature at or above 1,400 


°F.  The FRAC I TO will generate process gas combustion-related sulfur dioxide 


(SO2) emissions in addition to criteria pollutant emissions from natural gas fuel 


combustion.  Additional emissions due to the increased firing rate are addressed 


in Appendix A. 


Process Heaters 


The proposed changes to the FRAC I design involve installation of two process 


heaters in place of the one process heater of 318 MMBtu/hr.  The two new 


process heaters will include New Oil heater rated at 270 MMBtu/hr that will 


support the heating oil system and one Regeneration heater that will be rated at 


46 MMBtu/hr.  The combustion of natural gas in these two heaters will result in 


criteria pollutant emissions.  Both process heaters will be ducted to a common 


stack that will be equipped with SCR technology to significantly reduce NOX 


emissions.  In addition, Lone Star NGL Mont Belvieu, L.P. has revised the 


hydrogen sulfide content of the fuel gas to 4 ppm from 160 ppm previously 


assumed in the FRAC I standard permit application.  The SO2 emission rates 


from the heaters were, therefore, reduced significantly compared to the previous 


estimates.  Emission rate changes due to the process heater changes are 


addressed in Appendix A. 
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Tanks  


The proposed process tanks changes to the FRAC I design will include 


installation of a tank to store used oil from the hot oil system.  Lone Star NGL 


Mont Belvieu, L.P. will no longer install a tank to store TEG (EPN 006-TKTEG 


has been removed).  Additionally, a slop water tank will be installed to store 


waste water, but it is not expected to be a significant source of air pollutant 


emissions.  Emission changes due to the additional tanks and removal of 


previously proposed tanks are addressed in Appendix A. 


Cooling Water Tower 


The previously authorized cooling tower (EPN 008-COOTOW) for the FRAC I 


unit will be replaced by a vapor mist cooling water heat exchange system.  


Identical in design to the FRAC II cooling water heat exchange system, this 


source will no longer be a source of air pollutant emissions.  This emission point, 


therefore, has been removed from the permit application. 
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6.0 EMISSION RATE CALCULATIONS 


A summary of proposed permit allowable emission rates for units covered by 


this standard permit is provided in the Table 1(a) form included in this section.  


Discussions of the methodology used to calculate emissions for emission source 


types are provided in the following sections.  Appendix A includes detailed 


allowable emission rate calculation data tables, including emission rate 


summaries in TCEQ Table 1(a) and Table A-1 of the emission calculations 


appendix.  Appendix B includes TANKS 4.09d outputs. 


6.1 PROCESS HEATERS  


The FRAC II process will have one New Oil Heater rated at 270 million British 


thermal units per hour (MMBtu/hr) that will support the heating oil system.  


Additionally, the FRAC II process will utilize a Molecular Sieve Regeneration 


heater that will be rated at 46 MMBtu/hr.  The New Oil Heater (EPN 013 


SCR/VE) and Regeneration Heater (EPN 013-SCR/VE) emissions are based on 


the vendor-provided NOX emission factor using SCR as a control and emission 


factors provided in AP-42, Section 1.4, Tables 1.4-1 and 1.4-2 for carbon 


monoxide (CO), VOCs, particulate matter (PM), and SO2.  To obtain the SO2 


emission rates, 100% conversion of 4 ppmv hydrogen sulfide (H2S) (i.e., assumed 


for pipeline quality natural gas fuel) to SO2 was assumed.  Detailed short-term 


and annual emission rate calculations are provided in Table A-2.  Additionally, 


emissions due to ammonia slip in the SCR were estimated in Table A-9. 


6.2 THERMAL OXIDIZER 


Waste gas from the amine regenerator and the amine unit flash tank emissions 


will be routed to the FRAC II TO (EPN 012-THERMO) for combustion of H2S 


and VOC.  The emission rate calculations for NOX from the thermal oxidizer 


were based upon vender specifications.  The NOX factor used meets current Best 


Available Control Technology (BACT) as described in TCEQ’s Chemical Sources 


Current BACT Requirements for Vapor Oxidizers, dated November 16, 2006.  


Emission rate calculations for other products of combustion were based on the 


EPA’s Compilation of Air Pollutant Emission Factors (AP-42).  Sulfur dioxide 


emission rate calculations were developed using the thermal oxidizer’s flue gas 


composition provided by the vendor.  Detailed calculations are provided in 


Table A-4. 


6.3 FUGITIVE EMISSIONS 


Emissions of VOC from fugitive pipeline component leaks (EPN 019-FUG) were 


estimated using the oil and gas processing factors from the TCEQ’s Draft 
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Technical Guidance Package (TGP) for Equipment Leak Fugitives (October 


2000).  Emission control credits from implementation of TCEQ’s 28LAER Leak 


Detection and Repair (LDAR) program for the entire Mont Belvieu site.  


Speciation of the fugitive VOC emissions was based on the relative constituent 


concentrations in the various process streams.  Total VOC emission estimates 


exclude methane and ethane.  Fugitive emission rate estimates are presented in 


Table A-5. 


6.4 FLARE 


High-pressure sections of process equipment will be depressurized to the plant 


flare (EPN 004-FLARE) when taken out of service.  The equipment will be 


further purged with nitrogen to the flare, before opening to the atmosphere.  


Emission factors for CO and NOX resulting from the combustion of waste gases 


were obtained from TCEQ’s Air Permit Technical Guidance for Chemical 


Sources:  Flares and Vapor Oxidizers (Draft, October 2000).  VOC emissions were 


based on the flare destruction and removal efficiency (DRE) from the same 


TCEQ guidance document. 


Lone Star NGL Mont Belvieu, L.P. will utilize a common, air-assisted flare for 


both the FRAC I and FRAC II trains.  During normal operation, the flare will 


have a continuous pilot flame.  Emission rate calculations for the pilot flame 


originally authorized under Standard Permit Number 93813 were based upon 


appropriate AP-42 factors.  Additionally, vent streams due to Maintenance, 


Startup, and Shutdown (MSS) activities will be routed to the flare.  Emissions 


rate calculations for the flare, addressing the MSS emissions, are included in 


Table A-7 and described below: 


• Startup and Shutdown of the Facility 


Provisions for startup will include the ability to produce off specification 


products and to hold these products in pressurized storage while the 


columns are conditioned to make on specification products.    This material 


will be rerun into specification products during normal operations.  Thus, no 


flaring is planned during startup of the facilities. 


During shutdown of the facility, the in-process materials will be maintained 


within the equipment.  All equipment, except the Y-grade Deethanizer, will 


be designed to the required settle-out pressure.  Because the Y-grade 


Deethanizer is refrigerated, it will need to vent while it gains ambient heat.  


Thus, during an extended outage of over 1 day, this column will need to vent 


to flare until the vapor pressure of the material matches the design of 


equipment.   This venting is estimated to be 24 hours duration. 
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• Inlet Filter Change Out 


The Inlet Feed Filter / Inlet Feed Coalescer remove solids and aqueous 


liquids from the hydrocarbon feed to the facility.   The solids are mostly 


comprised of pipeline dust and rust.  The Inlet Feed Coalescer removes 


entrained water and other immiscible liquids from the hydrocarbon stream. 


The filters will be designed to operate continuously to not be changed until 


normally scheduled maintenance intervals.   The filters will be cleared of 


hydrocarbon liquids using high pressure ethane.  This ethane will be vented 


to flare. The filter will then be filled with water to displace hydrocarbon 


vapor.  The water will be drained prior to opening the equipment to 


atmosphere.  When put back into service, the vessel will be first inerted with 


nitrogen, then with product with emissions going to the flare system. 


• Normal Pump/Compressor Maintenance. 


Rotating equipment will be designed to operate continuously for up to 30,000 


hours before maintenance requiring isolation from the process.   Therefore, 


the rotating equipment maintenance intervals will be coordinated with the 


scheduled shutdown of the facility. 


When necessary, the equipment will be vented to the flare and purged with 


nitrogen prior to opening to atmosphere.   When being put back into service, 


the equipment will be air freed with nitrogen and purged with process 


materials.  Hydrocarbons will be vented to flare. 


Hydrocarbon pump services will contain double mechanical shaft seals with 


a barrier fluid monitoring system to alert when seal failure is occurring.  


Hydrocarbon pump services are 100% spared such that when such a failure 


occurs, the standby pump is put in service and the failed pump is taken out 


of service for repair. 


Compressor design will incorporate shaft sealing systems that will 


capture/prevent hydrocarbon emissions.  This will be done by double 


mechanical seals with barrier protection, with an inert purge or other 


approved methods.   Compressors will be vented to the flare system and 


nitrogen purged prior to being opened to the atmosphere.  When put back 


into service, the equipment will be air freed with nitrogen and then purged 


with process material to flare prior to startup. 


• Meter Area 



Mai.Tran

Text Box







 


Environmental Resources Management   G:\2012\0140876\17232Hrpt.doc  
Texas Registered Engineering Firm F-2393 


25 


• Meter Area 


There will be several liquid meters necessary for this facility.  The plan is to 


locate all meters in the same general location.  Liquid meters require 


recalibration from time to time.  The recalibration will be done by use of a 


portable prover system that will have to be connected and reconnected to 


each meter run.  The meter system will be capable of being connected to the 


flare system.  Each meter/prover connection will be capable of being purged 


to the flare system.  This multiple prover can be operated in proper 


succession as to be able to slop each prover volume to the next meter service, 


thus reducing the hydrocarbon vents to flare. 


• Amine Point Source    


The purity ethane produced from the feedstock will contain amounts of CO2.  


The CO2 will be removed from the ethane using an amine process.   There 


will be trace amounts of H2S that will also be removed. 


To minimize emissions, the amine stripper overhead vent stream will be 


destructed by a thermal oxidizer with a minimum destruction and removal 


efficiency (DRE) of 99.0% for VOC and 99.9% DRE for H2S. 


• Mixed Butane Treating 


The butane products will require some sulfur removal to meet specifications.  


A propriety system will be used to convert mercaptan sulfur into a disulfide 


oil that will be separated from the product stream prior to being fed to the 


DIB tower.  This stream will be routed to the heater fire box with a dedicated 


burner arrangement.  These emissions are now part of the heater emissions. 


6.5 STORAGE TANKS 


The feedstock and products will be transferred to and from the site via pipeline 


and will be stored in nearby salt dome caverns.  Thus, the facility will not have 


feedstock or product storage vessels on site.  Lone Star NGL Mont Belvieu, L.P.  


proposes to maintain bulk storage of utility chemicals received by truck 


transport.  Transfer of these chemicals will utilize a vapor balance system.  VOC 


emission rate calculations for utility chemical storage were calculated using U.S. 


EPA’s TANKS 4.09d software program.  Detailed emission rate calculations are 


provided in Table A-6 and program output reports are provided in Appendix B. 


6.6 MISCELLANEOUS MAINTENANCE ACTIVITIES 


Scheduled miscellaneous maintenance activities will occur in both the FRAC I 


and FRAC II units.  These maintenance activities will include proving flow 







 


Environmental Resources Management   G:\2012\0140876\17232Hrpt.doc  
Texas Registered Engineering Firm F-2393 


26 


meters that measure the gas feed into the plant on a monthly basis, filter change 


outs, pumps and compressor maintenance and startups, tank inspection 


activities, and the use of a parts washer.  Because the calculated VOC emissions 


from these activities are low, emission estimates are based on the frequency of 


maintenance events and an estimated emission rate per event.  A summary of 


these maintenance calculations is provided in Table A-8.  Updated emission rate 


calculations due to changes in the FRAC I design (described in Section 5.0) are 


provided in Appendix A. 







Table 1(a)


TCEQ Emission Point Summary


Company Name: 


Lone Star NGL Mont 


Belvieu, L.P. RN Number: 106018260


CN 


Number:


CN60319410


1 Date:


AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS


EMISSION POINT
UTM COORDINATES SOURCE


COMPONENT OR 


AIR OF EMISSION PT. HEIGHT HEIGHT STACK EXIT DATA FUGITIVES


CONTAMINANT 


NAME ZONE EAST NORTH ABOVE ABOVE DIA. VEL. TEMP. LENGTH WIDTH AXIS E/W OF


lb/hr ton/yr (meters) (meters) GROUND STRUCT. (ft.) (fps) (°F) (ft) (ft) DEG. NORTH


EMISSION POINT


 NUMBER


FACILITY 


IDENTIFICATION
DESCRIPTION


(ft.) (ft.)


020-MSS 020-MSS Miscellaneous MSS VOC 1.42 0.02 15 315505 3303662


CO 1.60 7.02


NOx 1.11 4.85


PM 0.15 0.66


SO2 3.42 14.97


VOC 2.40 10.53


H2S <0.0001 <0.0001


CO 10.14 44.43


NOx 2.70 11.83


PM 2.01 8.81


SO2 0.18 0.78


VOC 1.46 6.38


CO 1.73 7.57


NOx 0.46 2.01


PM 0.34 1.50


SO2 0.03 0.13


VOC 0.25 1.09


CO 8.32 0.10


NOx 4.17 0.05


VOC 4.35 0.05


015-TKAMIN 015-TKAMIN Amine VOC 0.45 0.01 15 315481 3303597 30 0.25 3.6


016-TKUSE 016-TKUSE Used Oil Tank VOC 0.91 0.02 15 315484 3303592 30 0.25 3.6


017-TKNEW 017-TKNEW New Oil Tank VOC 0.91 0.02 15 315487 3303586 30 0.25 3.6


008-TKSLOP 008-TKSLOP Slop Water4 VOC 0.02


019-FUG 019-FUGITI Fugitives VOC 1.19 5.23 15 315505 3303662 700 250


Table 1(a)-Emission Point Summary - These forms are for use by sources subject to the New 


Source Review Program and may be revised [ANSRG95A:7026.v3]


004-FLARE 4.5


44.1


28.3


TCEQ-10153 (Revised 06-30-03)


315412 3303841


555


1,500


15 315572 3303503 415


7.6


100 7.6


100


55544.1


109


15


15


3303853


315422 3303853


315422


013-SCR/VE HOHTR-2 New Oil Heater


**  Flare emissions represent MSS related emissions from FRAC II processes.  Emissions from flare pilot have been 


addressed in the FRAC I std permit application submitted in Dec. 2010.


* Thermal oxidizer emissions include emissions from fuel combustion and waste gas combustion.


004-FLARE** Flare


013-SCR/VE REGENHTR-2 Regenerator Heater


January 13, 2012


AIR CONTAMINANT 


EMISSION RATE


012-THERMO AMINETRT-2* Thermal Oxidizer


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


180 215
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Table 1(a)


TCEQ Emission Point Summary


Company Name: 


Lone Star NGL Mont 


Belvieu, L.P. RN Number: 106018260


CN 


Number:


CN60319410


1 Date:


AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS


EMISSION POINT
UTM COORDINATES SOURCE


COMPONENT OR 


AIR OF EMISSION PT. HEIGHT HEIGHT STACK EXIT DATA FUGITIVES


CONTAMINANT 


NAME ZONE EAST NORTH ABOVE ABOVE DIA. VEL. TEMP. LENGTH WIDTH AXIS E/W OF


lb/hr ton/yr (meters) (meters) GROUND STRUCT. (ft.) (fps) (°F) (ft) (ft) DEG. NORTH


EMISSION POINT


 NUMBER


FACILITY 


IDENTIFICATION
DESCRIPTION


(ft.) (ft.)


January 13, 2012


AIR CONTAMINANT 


EMISSION RATE


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


001- MSS 001- MSS Miscellaneous MSS VOC 1.42 0.02 15 315505 3303662


CO 1.60 7.02


NOx 1.11 4.85


PM 0.15 0.66


SO2 3.42 14.97


VOC 2.40 10.53


H2S <0.0001 <0.0001


CO 10.14 44.43


NOx 2.70 11.83


PM 2.01 8.81


SO2 0.18 0.78


VOC 1.46 6.38


CO 1.73 7.57


NOx 0.46 2.01


PM 0.34 1.50


SO2 0.03 0.13


VOC 0.25 1.09


CO 180.00 0.35


NOx 4.19 0.17


SO2 0.29 1.25


VOC 4.35 0.06


005-TKAMIN 005-TKAMIN Amine Tank VOC 0.45 0.01 15 315481 3303597 30 0.25 3.6


006-TKUSE 006-TKUSE Used Oil Tank VOC 0.91 0.02 15 315484 3303592 30 0.25 3.6


007-TKHOT 007-TKHOT New Oil Tank VOC 0.91 0.02 15 315487 3303586 30 0.25 3.6


008-TKSLOP 008-TKSLOP Slop Water4 VOC 0.02


009-FUG 009-FUGITI Fugitives VOC 1.80 7.89 15 315505 3303662 700 250


CO 3.45 0.06


NOx 3.94 0.07


PM 0.20 <0.01


SO2 <0.01 <0.01


VOC 3.94 0.07


CO 3.45 0.06


NOx 3.94 0.07


PM 0.20 <0.01


SO2 <0.01 <0.01


VOC 3.94 0.07


* Thermal oxidizer emissions include emissions from fuel combustion and waste gas combustion.


555


15 315571.84 3303502.85 415 4.5


315421.97 3303852.76 100 7.6


1500


44.1 555


109


44.1315421.97 3303852.76 100 7.6


010-DGEN1


15


Thermal Oxidizer


003-SCR/VE New Oil Heater 15


15


330394115


315442


Flare


15


150.33


HOHTR-1


315372


004-FLARE 004-FLARE**


002-THERMO AMINETRT-1* 28.32


3303660 150.3320 0.67


950


950


0.6720


315411.54 3303841.26 180


**  Flare emissions represent addition of pilots and MSS


011-DGEN2 011-DGEN2 Firewater Pump


010-DGEN1 Emergency Diesel Generator 1


003-SCR/VE REGENHTR-1 Regenerator Heater
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7.0 GENERAL REQUIREMENTS 


This section provides an analysis demonstrating that the proposed Mont Belvieu 


project meets the applicability requirements of the standard permit conditions 


specified in 30 TAC §§116.610, 116.611, 116.617, and 116.620. 


7.1 §116.610 APPLICABILITY 


(a) Under the Texas Clean Air Act, §382.051, a project that meets the 


requirements for a standard permit listed in this subchapter or issued by the 


commission is hereby entitled to the standard permit, provided the following 


conditions listed in this section are met.  For the purposes of this subchapter, 


project means the construction or modification of a facility or a group of 


facilities submitted under the same registration. 


(1) Any project that results in a net increase in emissions of air contaminants 


from the project other than carbon dioxide, water, nitrogen, methane, 


ethane, hydrogen, oxygen, or those for which a national ambient air 


quality standard has been established must meet the emission limitations 


of §106.261 of this title (relating to Facilities (Emission Limitations), 


unless otherwise specified by a particular standard permit. 


Emissions of air contaminants other than carbon dioxide, water, 


nitrogen, methane, ethane, hydrogen, oxygen, or those for which a 


national ambient air quality standard has been established meet the 


emission limitations of §106.261, as shown in Table A-10.  


(2) Construction or operation of the project must be commenced prior to the 


effective date of a revision to this subchapter under which the project 


would no longer meet the requirements for a standard permit; 


If the requirements for a standard permit are revised, Energy Transfer 


will comply with the revised requirements, as applicable. 


(3) The proposed project must comply with the applicable provisions of the 


Federal Clean Air Act (FCAA), §111 (concerning New Source 


Performance Standards) as listed under Title 40 Code of Federal 


Regulations (CFR) Part 60, promulgated by the  United States 


Environmental Protection Agency (EPA); 
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The FRAC I and FRAC II natural gas-fired new oil heaters will be subject 


to NSPS Subpart Db 2 and the NOX emission standard of 0.1 lb/MMBtu, 


per 40 CFR §60.44b(a).  The proposed NOX emission rate for these heaters 


is based on a factor of 0.01 lb/MMBtu through the use of Selective 


Catalytic Reduction.  Lone Star NGL Mont Belvieu, L.P. will install and 


maintain NOX continuous emission monitoring system (CEMS) as 


required by this subpart.  The site will comply with the reporting and 


recordkeeping requirements of this subpart as applicable. 


The FRAC I and FRAC II natural gas-fired Regenerator heaters will be 


subject to NSPS Subpart Dc. 3  There are no specific SO2 or PM standards 


applicable to the natural gas fired heaters under this regulation.  Lone 


Star NGL Mont Belvieu, L.P. will comply with reporting and 


recordkeeping requirements of this subpart as applicable. 


The proposed facility will be subject to NSPS Subpart KKK for onshore 


natural gas plants.  The LDAR requirements under TCEQ’s 28LAER 


LDAR Program, however, are more stringent than NSPS Subpart KKK. 


(4) The proposed project must comply with the applicable provisions of 


FCAA, §112 (concerning Hazardous Air Pollutants) as listed under 40 


CFR Part 61, promulgated by the EPA; 


The operations covered under this permit application are not subject to 


federal National Emissions Standards for Hazardous Air Pollutants 


(NESHAP) regulations of 40 CFR Part 61. 


(5) The proposed project must comply with the applicable maximum 


achievable control technology standards as listed under 40 CFR Part 63, 


promulgated by the EPA under FCAA, §112 or as listed under Chapter 


113, Subchapter C of this title (relating to National Emissions Standards 


for Hazardous Air Pollutants for Source Categories (FCAA §112, 40 CFR 


Part 63)). 
                                                      
2 Per 40 CFR §60.40b(a), NSPS Subpart Db applies to all steam generating units 


constructed after June 19, 1984 having a heat input capacity of > 100 
MMBtu/hr.  Under, 40 CFR §60.41b, a steam generating unit is defined “as 
a device that combusts any fuel or byproduct/waste and produces steam or 
heats water or heats any heat transfer medium… This term does not include 
process heaters as they are defined in this subpart.” 


3 Per 40 CFR §60.40c(a), NSPS Subpart Dc applies to all steam generating units 
constructed after June 9, 1989 having heat input capacity of 100 MMBtu/hr 
or less but greater than 10 MMBtu/hr.  40 CFR §60.41c defines steam 
generating unit “as a device that combusts any fuel or byproduct/waste 
and produces steam or heats water or heats any heat transfer medium.” 
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The modified facility (both fractionation trains) is not a major source of 


HAPs.  As an "area" source of HAP emissions (i.e., less than 10 tpy single 


HAP or 25 tpy aggregate HAPs), the facility is potentially subject to the 


following area source MACT requirements: 


•         Subpart HH (for Triethylene Glycol dehydrators); 


•         Subpart HHH (for natural gas transmission and storage facilities); 


•         Subpart JJJJJJ (for boilers, but not process heaters); and 


•         Subpart ZZZZ (for reciprocating internal combustion engines). 


Because neither the FRAC I nor FRAC II units contains a TEG 


Dehydrator, and because the site will not be used for natural gas 


transmission or storage, these oil and gas facility MACT standards do 


not apply.  The Boiler Area Source rule does not apply to gas-fired 


boilers or process heaters, which are among the existing and proposed 


combustion sources for the site.  The diesel-fired emergency generator 


engine (authorized by the initial FRAC I standard permit), however, is 


subject to work and/or management practices under Subpart ZZZZ. 


(6) If subject to Chapter 101, Subchapter H, Division 3 of this title (relating to 


Mass Emissions Cap and Trade Program) the proposed facility, group of 


facilities, or account must obtain allocations to operate. 


The modified Mont Belvieu gas plant will be subject to the NOX MECT 


program because the projected site-wide emission rate of NOX will be 


greater than 10 tpy.  Lone Star NGL Mont Belvieu, L.P. will acquire the 


necessary NOX allowances for this project. 


(b) Any project that constitutes a new major stationary source or major 


modification as defined in §116.12 of this title (relating to Nonattainment and 


Prevention of Significant Deterioration Review Definitions) is subject to the 


requirements of §116.110 of this title (relating to Applicability) rather than 


this subchapter. 


The proposed project is a minor modification to an existing minor source 


under the PSD and NNSR regulations.  Therefore, this paragraph does not 


apply. 


(c) Persons may not circumvent by artificial limitations the requirements of 


§116.110 of this title. 
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The facility is not invoking artificial limitations to circumvent the 


requirements of §116.110 of this title. 


(d) Any project involving a proposed affected source (as defined in §116.15(1) of 


this title (relating to Section 112(g) Definitions)) shall comply with all 


applicable requirements under Subchapter E of this chapter (relating to 


Hazardous Air Pollutants: Regulations Governing Constructed or 


Reconstructed Major Sources (FCAA, §112(g), 40 CFR Part 63)). Affected 


sources subject to Subchapter E of this chapter may use a standard permit 


under this subchapter only if the terms and conditions of the specific 


standard permit meet the requirements of Subchapter E of this chapter. 


This project does not involve a proposed affected source, as defined in 


§116.15(1) of this title (relating to Section 112(g) Definitions). 


7.2 §116.611 REGISTRATION TO USE A STANDARD PERMIT 


(a) If required, registration to use a standard permit shall be sent by certified 


mail, return receipt requested, or hand delivered to the executive director, the 


appropriate commission regional office, and any local air pollution program 


with jurisdiction, before a standard permit can be used. The registration must 


be submitted on the required form and must document compliance with the 


requirements of this section, including, but not limited to:  


(1) the basis of emission estimates;  


(2) quantification of all emission increases and decreases associated with 


the project being registered;  


(3) sufficient information as may be necessary to demonstrate that the 


project will comply with §116.610(b) of this title (relating to 


Applicability);  


(4) information that describes efforts to be taken to minimize any 


collateral emissions increases that will result from the project;  


(5) a description of the project and related process; and  


(6) a description of any equipment being installed. 


This permit application includes the necessary forms and information to 


register for a TCEQ standard permit.  The application documents compliance 
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with the requirements for a standard permit, including the six criteria listed 


above. 


(b) Construction may begin any time after receipt of written notification from the 


executive director that there are no objections or 45 days after receipt by the 


executive director of the registration, whichever occurs first, except where a 


different time period is specified for a particular standard permit.  


Lone Star NGL Mont Belvieu, L.P. will not start construction of FRAC II 


until either receiving written notification from the TCEQ executive director 


of no objections, or 45 days after TCEQ receives this permit application, 


whichever occurs first, unless a different time period is specified. 


(c) In order to avoid applicability of Chapter 122 of this title (relating to Federal 


Operating Permits), a certified registration shall be submitted. The certified 


registration must state the maximum allowable emission rates and must 


include documentation of the basis of emission estimates and a written 


statement by the registrant certifying that the maximum emission rates listed 


on the registration reflect the reasonably anticipated maximums for operation 


of the facility. The certified registration shall be amended if the basis of the 


emission estimates changes or the maximum emission rates listed on the 


registration no longer reflect the reasonably anticipated maximums for 


operation of the facility. The certified registration shall be submitted to the 


executive director; to the appropriate commission regional office; and to all 


local air pollution control agencies having jurisdiction over the site. Certified 


registrations must also be maintained in accordance with the requirements of 


§116.115 of this title (relating to General and Special Conditions). 


 (1) Certified registrations established prior to the effective date of this 


rule shall be submitted on or before February 3, 2003.  


(2) Certified registrations established on or after the effective date of this 


rule shall be submitted no later than the date of operation. 


Based upon the potential to emit of the proposed second fractionation unit 


plus the existing fractionation unit (authorized under TCEQ Permit Number 


93813), the site will be a major source, subject to permitting under Chapter 


122. 
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7.3 §116.615 GENERAL CONDITIONS 


The following general conditions are applicable to holders of standard permits, 
but will not necessarily be specifically stated within the standard permit 
document. 


(1) Protection of public health and welfare.  The emissions from the facility, 


including dockside vessel emissions, must comply with all applicable 


rules and regulations of the commission adopted under Texas Health and 


Safety Code, Chapter 382, and with intent of the TCAA, including 


protection of health and property of the public. 


The emissions from the proposed project will comply with the 


applicable rules and regulations of the commission adopted under Texas 


Health and Safety Code, Chapter 382, and with intent of the TCAA, 


including protection of health and property of the public.  The following 


paragraphs describe the facility’s applicability and compliance with 


TCEQ requirements. 


Chapter 111 (PM) – The particulate matter emissions from the heatesr, 


engines, and thermal oxidizers comply with the allowable emission rates 


in Rule 111.151 for PM from nonagricultural processes.  There are no 


anticipated PM emissions from the cooling water vapor mist systems. 


Chapter 112 (SO2) – Appendix C gives SCREEN3 modeling results for 1-hr 


and annual NO2 NAAQS for the entire Mont Belvieu Site (both 


fractionation trains).  As shown in the appendix, the modeled results for 


NO2 are below its NAAQS. 


Chapter 115 (VOC) – In previous correspondence with the TCEQ, the 


agency stated that compliance with NSPS Subpart KKK would suffice 


for compliance with Ch. 115 fugitives requirements.  However, as stated 


in Section 7.5(a)(10) of this application, and shown in the fugitive 


emission calculation table (A-5), Lone Star NGL Mont Belvieu, L.P. will 


follow the LDAR requirements under Subchapter D of TCEQ Regulation 


115, which is more stringent than NSPS Subpart KKK.  For example, the 


NSPS standard has higher leak definitions for regulated components, and 


it does not require connector monitoring.  The three new storage tanks to 


be added to the site as part of the proposed project will each be exempt 


from Regulation 115 control requirements because they contain 


materials with a low vapor pressure. 


Chapter 117 (NOX) – For the process heaters/SCR calculation (see Tables 


A-2 and A-3 in this permit application), Lone Star NGL Mont Belvieu, 
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L.P. used a NOx factor of 0.01 lb/MMBtu, and a NOX factor of 0.06 


lb/MMBtu for the Thermal Oxidizer (see Table A-4). Both of these NOX 


factors meet BACT for their respective sources.  Additionally, the 


SCREEN3 modeling demonstration summary tables (Appendix C) for the 


project shows maximum concentrations (as a percentage of the NAAQS) 


of approximately 70% for 1-hour NO2 and 36% for annual NOx  4  The 


modeling demonstration is consistent with TCEQ’s July 22, 2010 Interim 


1-Hour Nitrogen Dioxide (NO2) NAAQS Implementation Guidance.  


That document states, ”Any permit and standard permit/PBR 


registration under technical review that specifically requires a NAAQS 


or NO2 NAAQS compliance demonstration must demonstrate 


compliance with the 1-hour NO2 standard.”  This statement also 


references a footnote that states, “At this time:  30 TAC 


§106.512.Stationary Engines and Turbines (not any associated §106.352 


small combustion devices or §106.492 Flares at this time); 30 TAC 


§116.617 State Pollution Control Project Standard Permit; 30 TAC 


§116.620 Installation and/Modification of Oil and Gas Facilities (only 


with engines which are using §106.512 per the standard permit 


requirements).” 


Chapter 122 (Operating Permits) – This proposed minor modification 


will increase the facility’s site-wide potential to emit for NOX and VOC 


emissions above the 25 tpy threshold for a major source in the Houston-


Galveston-Brazoria severe ozone nonattainment area.  Consequently, 


Lone Star NGL Mont Belvieu, L.P. cannot operate the proposed 


modification (i.e., FRAC II train) until an abbreviated Title V permit 


application is submitted to the TCEQ.  The executive director will 


inform Lone Star NGL Mont Belvieu, L.P. in writing of the deadline to 


submit the remaining information [per 30 TAC 122.130(b)(1)]. 


(2) Standard permit representations.  All representations with regard to 


construction plans, operating procedures, and maximum emission rates 


in any registration for a standard permit become conditions upon which 


the facility or changes thereto, must be constructed and operated.  It is 


unlawful for any person to vary from such representations if the change 


                                                      
4 Per the EPA memo "Additional Clarification Regarding Application of 


Appendix W Modeling Guidance for the 1-hour NO2 National Ambient Air 
Quality Standard" (March 1, 2011), the agency recommends intermittent 
sources such as emergency engines not be included in 1-hour NO2 
modeling.  As such, the firewater pump and emergency generator engines 
were not included in the 1-hr NO2 NAAQS modeling.  The engines were 
included, however, in the annual NO2 NAAQS modeling.  See Appendix C 
for more details. 
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will affect that person's right to claim a standard permit under this 


section.  Any change in condition such that a person is no longer eligible 


to claim a standard permit under this section requires proper 


authorization under §116.110 of this title (relating to Applicability).  If the 


facility remains eligible for a standard permit, the owner or operator of 


the facility shall notify the executive director of any change in conditions 


which will result in a change in the method of control of emissions, a 


change in the character of the emissions, or an increase in the discharge 


of the various emissions as compared to the representations in the 


original registration or any previous notification of a change in 


representations.  Notice of changes in representations must be received 


by the executive director no later than 30 days after the change. 


 A notice of change in representation will be provided within 30 days of 


the change, if applicable. 


(3) Standard permit in lieu of permit amendment.  All changes authorized by 


standard permit to a facility previously permitted under §116.110 of this 


title shall be administratively incorporated into that facility's permit at 


such time as the permit is amended or renewed. 


  This standard permit registration is not being submitted for facilities 


previously permitted under 30 TAC §116.110.  Therefore, this requirement 


does not apply. 


(4) Construction progress.  Start of construction, construction interruptions 


exceeding 45 days, and completion of construction shall be reported to 


the appropriate regional office not later than 15 working days after 


occurrence of the event, except where a different time period is specified 


for a particular standard permit.  


  The facility will report start of construction, construction interruptions 


exceeding 45 days, and completion of construction to the TCEQ Region 


12 office within 15 working days of the event, as required. 


(5) Start-up notification. 


(A) The appropriate air program regional office of the commission and 


any other air pollution control program having jurisdiction shall be 


notified prior to the commencement of operations of the facilities 


authorized by a standard permit in such a manner that a 


representative of the executive director may be present. 







 


Environmental Resources Management   G:\2012\0140876\17232Hrpt.doc  
Texas Registered Engineering Firm F-2393 


37 


(B) For phased construction, which may involve a series of units 


commencing operations at different times, the owner or operator of 


the facility shall provide separate notification for the commencement 


of operations for each unit. 


(C) Prior to beginning operations of the facilities authorized by the 


permit, the permit holder shall identify to the Office of Permitting, 


Remediation, and Registration the source or sources of allowances to 


be utilized for compliance with Chapter 101, Subchapter H, Division 


3 of this title (relating to Mass Emissions Cap and Trade Program). 


(D) A particular standard permit may modify start-up notification 


requirements. 


  The facility will notify the Region office prior to commencement of 


operation of facilities constructed under this Standard Permit 


Registration.  The facility will identify the number of NOX 


allowances to be utilized for compliance with the NOX MECT 


program, per Chapter 101, Subchapter H, Division 3. 


(6) Sampling requirements.  If sampling of stacks or process vents is 


required, the standard permit holder shall contact the Office of Air 


Quality and any other air pollution control program having jurisdiction 


prior to sampling to obtain the proper data forms and procedures.  All 


sampling and testing procedures must be approved by the executive 


director and coordinated with the regional representatives of the 


commission.  The standard permit holder is also responsible for 


providing sampling facilities and conducting the sampling operations or 


contracting with an independent sampling consultant. 


 Sampling of stacks will be performed upon request by the TCEQ. 


(7) Equivalency of methods.  The standard permit holder shall demonstrate 


or otherwise justify the equivalency of emission control methods, 


sampling or other emission testing methods, and monitoring methods 


proposed as alternatives to methods indicated in the conditions of the 


standard permit.  Alternative methods must be applied for in writing and 


must be reviewed and approved by the executive director prior to their 


use in fulfilling any requirements of the standard permit. 


 The facility does not seek alternative methods to those indicated in the 


conditions of the standard permit.  This requirement, therefore, does not 


apply. 
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(8) Recordkeeping.  A copy of the standard permit along with information 


and data sufficient to demonstrate applicability of and compliance with 


the standard permit shall be maintained in a file at the plant site and 


made available at the request of representatives of the executive director, 


the EPA, or any air pollution control program having jurisdiction.  For 


facilities that normally operate unattended, this information shall be 


maintained at the nearest staffed location within Texas specified by the 


standard permit holder in the standard permit registration.  This 


information must include, but is not limited to, production records and 


operating hours.  Additional recordkeeping requirements may be 


specified in the conditions of the standard permit.  Information and data 


sufficient to demonstrate applicability of and compliance with the 


standard permit must be retained for at least two years following the date 


that the information or data is obtained.  The copy of the standard permit 


must be maintained as a permanent record. 


 The facility will comply with the recordkeeping requirements of this 


Standard Permit authorization. 


(9) Maintenance of emission control.  The facilities covered by the standard 


permit may not be operated unless all air pollution emission capture and 


abatement equipment is maintained in good working order and 


operating properly during normal facility operations.  Notification for 


emissions events and scheduled maintenance shall be made in 


accordance with §101.201 and §101.211 of this title (relating to Emissions 


Event Reporting and Recordkeeping Requirements; and Scheduled 


Maintenance, Startup, and Shutdown Reporting and Recordkeeping). 


 This Standard Permit authorization will not affect the facility’s 


continued operation of emission control devices, nor compliance with 


the notification for emissions events and scheduled maintenance 


according to 30 TAC 101.201 and 101.211. 


(10) Compliance with rules.  Registration of a standard permit by a standard 


permit applicant constitutes an acknowledgment and agreement that the 


holder will comply with all rules, regulations, and orders of the 


commission issued in conformity with the TCAA and the conditions 


precedent to the claiming of the standard permit.  If more than one state 


or federal rule or regulation or permit condition are applicable, the most 


stringent limit or condition shall govern.  Acceptance includes consent to 


the entrance of commission employees and designated representatives of 


any air pollution control program having jurisdiction into the permitted 


premises at reasonable times to investigate conditions relating to the 
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emission or concentration of air contaminants, including compliance 


with the standard permit. 


The facility acknowledges and agrees to comply with the rules, 


regulations, and orders of the Commission issued in conformity with 


the TCAA and the conditions precedent to the claiming of the standard 


permit. 


(11) Distance limitations, setbacks, and buffer zones. Notwithstanding any 


requirement in any standard permit, if a standard permit for a facility 


requires a distance, setback, or buffer from other property or structures 


as a condition of the permit, the determination of whether the distance, 


setback, or buffer is satisfied shall be made on the basis of conditions 


existing at the earlier of: 


(A) the date new construction, expansion, or modification of a facility 


begins; or 


(B) the date any application or notice of intent is first filed with the 


commission to obtain approval for the construction or operation of 


the facility. 


The facility will comply with all distance limitations, as applicable. 


7.4 §116.617 STANDARD PERMITS FOR POLLUTION CONTROL PROJECTS  


The proposed operations described in this standard permit application will be 


located at an oil and gas facility seeking authorization to operate under the 


standard permit for oil and gas; therefore, §116.617 does not apply. 


7.5 §116.620 INSTALLATION AND/OR MODIFICATION OF OIL AND GAS 


FACILITIES 


The proposed modified facilities included in this standard permit application 


meet the requirements of §116.620 as described below: 


(a)  Emission specifications. 


(1) Venting or flaring more than 0.3 long tons per day of total sulfur shall not 


be allowed. 


(2) No facility shall be allowed to emit total uncontrolled emissions of sulfur 


compounds, except sulfur dioxide (SO2), from all vents (excluding 
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process fugitives emissions) equal to or greater than four pounds per 


hour unless the vapors are collected and routed to a flare. 


(3) Any vent, excluding any safety relief valves that discharge to the 


atmosphere only as a result of fire or failure of utilities, emitting sulfur 


compounds other than SO2 shall be at least 20 feet above ground level. 


The plant will not process sour gas streams and, as a result, can meet the 


limits on venting/flaring, uncontrolled sulfur emissions (excluding SO2), 


and minimum height for routine sulfur vents. 


(4) New or modified internal combustion reciprocating engines or gas 


turbines permitted under this standard permit shall satisfy all of the 


requirements of §106.512 of this title (relating to Stationary Engines and 


Turbines), except that registration using the Form PI-7 or PI-8 shall not be 


required.  Emissions from engines or turbines shall be limited to the 


amounts found in §106.4(a)(1) of this title (relating to Requirements for 


Permitting by Rule). 


The standard permit will not result in installation or modification of 


internal combustion reciprocating engines or gas turbines. 


(5) Total Volatile Organic Compound (VOC) emissions from a natural gas 


glycol dehydration unit shall not exceed ten tons per year (tpy), unless 


the vapors are collected and controlled in accordance with subsection 


(b)(2) of this section. 


The facility will utilize molecular sieve as a stripping gas method and 


does not propose to install a glycol dehydration unit for either of the 


fractionation trains.  Therefore, this section is not applicable.   


(6) Any combustion unit (excluding flares, internal combustion engines, or 


natural gas turbines), with a design maximum heat input greater than 40 


million British thermal units (Btu) per hour (using lower heating values) 


shall not emit more than 0.06 pounds of nitrogen oxides per million Btu. 


The existing and proposed heaters will have a design maximum heat 


input greater than 40 MMBtu/hr; however, the post-control NOX 


emission factor will be less than 0.06 lb/MMBtu. 


(7) No facility which is less than 500 feet from the nearest off-plant receptor 


shall be allowed to emit uncontrolled VOC process fugitive emissions 


equal to or greater than ten tpy, but less than 25 tpy, unless the 
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equipment is inspected and repaired according to subsection (c)(1) of this 


section. 


(8) No facility which is 500 feet or more from the nearest off-plant receptor 


shall be allowed to emit uncontrolled VOC process fugitive emissions 


equal to or greater than 25 tpy unless the equipment is inspected and 


repaired according to subsection (c)(1) of this section. 


(9) No facility which is less than 500 feet from the nearest off-plant receptor 


shall be allowed to emit uncontrolled VOC process fugitive emissions 


equal to or greater than 25 tpy unless the equipment is inspected and 


repaired according to subsection (c)(2) of this section. 


(10) No facility shall be allowed to emit uncontrolled VOC process fugitive 


emissions equal to or greater than 40 tpy unless the equipment is 


inspected and repaired according to subsection (c)(2) of this section. 


The minimum distance between a Lone Star NGL Mont Belvieu, L.P. 


emission point (the flare) and an off-property structure that could 


possibly be accessed by a person is 554 feet.  This is the distance from the 


Flare and the nearest applicable structure, located at the Enterprise 


Products facility next door.  The Mont Belvieu facility will be required to 


meet the requirements of §116.620(c)(1).  The facility will meet these 


requirements under an LDAR program that satisfies the more stringent 


TCEQ Regulation 115, Subchapter D regulation and includes voluntary 


connector monitoring, as represented in Table A-5 of Appendix A.  The 


TCEQ's Regulation 115 requirements have more stringent LDAR 


monitoring requirements than NSPS Subpart KKK. 


(11) No facility which is located at least ¼  mile from the nearest off-plant 


receptor shall be allowed to emit H2S or SO2 process fugitive emissions 


unless the equipment is inspected and repaired according to subsection 


(c)(3) of this section or unless the H2S or SO2 emissions are monitored 


with ambient property line monitors according to subsection (e)(1) of this 


section.  Components in sweet crude oil or gas service as defined by 


Chapter 101 of this title (relating to General Air Quality Rules) are 


exempt from these limitations. 


The facility will not handle sour gas as defined by TCEQ regulations 


(i.e., with a total sulfur concentration greater than 1.5 grains H2S/100 scf 


or 30 grains total sulfur/100 scf).  Therefore, this requirement does not 


apply. 
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(12) Flares shall be designed and operated in accordance with 40 Code of 


Federal Regulations (CFR), Part 60.18 or equivalent standard approved 


by the commission, including specifications of minimum heating values 


of waste gas, maximum tip velocity, and pilot flame monitoring.  If 


necessary to ensure adequate combustion, sufficient gas shall be added to 


make the gases combustible.  An infrared monitor is considered 


equivalent to a thermocouple for flame monitoring purposes.  An 


automatic ignition system may be used in lieu of a continuous pilot. 


 The flare is designed and operated in accordance with 40 CFR §60.18, 


which meets the standard for minimum heating values of waste gas, 


maximum tip velocity, and pilot flame monitoring.   


 (13) Appropriate documentation shall be submitted to demonstrate that 


compliance with the Prevention of Significant Deterioration (PSD) and 


nonattainment new source review provisions of the FCAA, Parts C and 


D, and regulations promulgated thereunder, and with Subchapter C of 


this chapter (relating to Hazardous Air Pollutants: Regulations 


Governing Constructed or Reconstructed Major Sources (FCAA, §112(g), 


40 CFR Part 63)) are being met.  The oil and gas facility shall be required 


to meet the requirements of Subchapter B of this chapter (relating to New 


Source Review Permits) instead of this subchapter if a PSD or 


nonattainment permit or a review under Subchapter C of this chapter is 


required. 


 The emission rate increases associated with the proposed project will 


not trigger PSD or nonattainment new source review.  The proposed 


project is a minor modification to an existing minor source under both 


PSD and NNSR programs. 


(14) Documentation shall be submitted to demonstrate compliance with 


applicable New Source Performance Standards (NSPS, 40 CFR Part 60). 


 The proposed operations will be subject to NSPS Subparts Db, Dc, and 


KKK.  As stated previously, Lone Star NGL Mont Belvieu, L.P. will 


comply with the requirements of these subparts as applicable.  The site 


will provide documentation related to reporting and recordkeeping 


requirements of these subparts as required. 


(15) Documentation shall be submitted to demonstrate compliance with 


applicable National Emission Standards for Hazardous Air Pollution 


(NESHAP, 40 CFR Part 61).  
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 The operations covered under this permit are not subject to the federal 


NESHAP regulations of 40 CFR Part 61. 


(16) Documentation shall be submitted to demonstrate compliance with 


applicable maximum achievable control technology standards as listed 


under 40 CFR Part 63, promulgated by the EPA under FCAA, §112 or as 


listed in Chapter 113, Subchapter C of this title (relating to National 


Emissions Standards for Hazardous Air Pollutants for Source Categories 


(FCAA §112, 40 CFR Part 63)).  


 The facility is not a major source of HAPs; therefore, the MACT 


regulations for major sources do not apply.  The proposed operations 


will be subject to the Area Source GACT requirements under 40 CFR 63 


Subpart ZZZZ, but are not subject to Subparts HH, HHH, or JJJJJJ.  As 


stated previously, Lone Star NGL Mont Belvieu, L.P. will comply with 


the requirements of Subpart ZZZZ as applicable.  The site will provide 


documentation related to reporting and recordkeeping requirements of 


this subpart as required. 


(17) New and increased emissions shall not cause or contribute to a violation 


of any National Ambient Air Quality Standard or regulation property 


line standards as specified in Chapters 111, 112, and 113 of this title 


(relating to Control of Air Pollution from Visible Emissions and 


Particulate Matter; Control of Air Pollution from Sulfur Compounds; and 


Control of Air Pollution from Toxic Materials).  Engineering judgment 


and/or computerized air dispersion modeling may be used in this 


demonstration.  To show compliance with §116.610(a)(1) of this title 


(relating to Applicability) for H2 S emissions from process vents, ten 


milligrams per cubic meter shall be used as the "L" value instead of the 


value represented by §116.610(a)(1) of this title. 


Emissions are not expected to cause or contribute to a violation of any 


NAAQS or regulation property line standards as specified in Chapters 


111, 112, and 113 of 30 TAC.  The proposed project increase of NOX 


emissions have been demonstrated to meet 90% of the EPA’s 


promulgated NAAQS of 100 ppb, through screening dispersion modeling.  


In addition, the proposed project will not result in an increase of air 


contaminants other than those for which a NAAQS has been established; 


therefore, the requirements of §116.610(a)(1) do not apply. 


(18) Fuel for all combustion units and flare pilots shall be sweet natural gas 


or liquid petroleum gas, fuel gas containing no more than ten grains of 


total sulfur per 100 dry standard cubic feet (dscf), or field gas.  If field gas 
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contains more than 1.5 grains of H 2 S or 30 grains total sulfur compounds 


per 100 dscf, the operator shall maintain records, including at least 


quarterly measurements of fuel H2 S and total sulfur content, which 


demonstrate that the annual SO2 emissions from the facility do not exceed 


the limitations listed in the standard permit registration.  If a flare is the 


only combustion unit on a property, the operator shall not be required to 


maintain such records on flare pilot gas. 


The fuel for the combustion sources at the facility will be sweet natural 


gas.  The recordkeeping requirements of this paragraph, therefore, do not 


apply. 


(b) Control requirements.  


(1) Floating roofs or equivalent controls shall be required on all new or 


modified storage tanks, other than pressurized tanks which meet 


§106.476 of this title (relating to Pressurized Tanks or Tanks Vented to 


Control), unless the tank is less than 25,000 gallons in nominal size or the 


vapor pressure of the compound to be stored in the tank is less than 0.5 


pounds per square inch absolute (psia) at maximum short-term storage 


temperature. 


The fixed roof storage tanks installed as part of this project will each be 


less than 25,000 gallons.  The requirements of this paragraph, therefore, 


do not apply. 


(2) The VOC emissions from a natural gas glycol dehydration unit shall be 


controlled as follows.  


(A) If total uncontrolled VOC emissions are equal to or greater than ten 


tpy, but less than 50 tpy, a minimum of 80% by weight minimum 


control efficiency shall be achieved by either operating a condenser 


and a separator (or flash tank), vapor recovery unit, destruction 


device, or equivalent control device. 


The facility will utilize molecular sieve as a stripping gas method and 


does not propose to install a glycol dehydration unit for either of the 


fractionation trains.  Therefore, this section is not applicable. 


(c) Inspection requirements.  


(1) Owners or operators who are subject to subsection (a)(7) or (8) of this 


section shall comply with the following requirements.  
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(A) No component shall be allowed to have a VOC leak for more than 15 


days after the leak is detected to exceed a VOC concentration greater 


than 10,000 parts per million by volume (ppmv) above background as 


methane, propane, or hexane, or the dripping or exuding of process 


fluid based on sight, smell, or sound for all components.  The VOC 


fugitive emission components which contact process fluids where the 


VOCs have an aggregate partial pressure or vapor pressure of less 


than 0.5 psia at 100 degrees Fahrenheit are exempt from this 


requirement.  If VOC fugitive emission components are in service 


where the operating pressure is at least 0.725 pounds per square inch 


(psi) (five kilopascals (Kpa)) below ambient pressure, then these 


components are also exempt from this requirement as long as the 


equipment is identified in a list that is made available upon request 


by the agency representatives, the EPA, or any other air pollution 


agency having jurisdiction.  All piping and valves two inches 


nominal size and smaller, unless subject to federal NSPS requiring a 


fugitive VOC emissions leak detection and repair program or Chapter 


115 of this title (relating to Control of Air Pollution from Volatile 


Organic Compounds), are also exempt from this requirement. 


(B) All technically feasible repairs shall be made to repair a VOC leaking 


process fugitive component within 15 days after the leak is detected. 


If the repair of a component would require a unit shutdown, the 


repair may be delayed until the next scheduled shutdown.  All 


leaking components which cannot be repaired until a scheduled 


shutdown shall be identified for such repair by tagging.  The 


executive director, at his discretion, may require early unit shutdown 


or other appropriate action based on the number and severity of 


tagged leaks awaiting shutdown. 


(C) New and reworked underground process pipelines containing VOCs 


shall contain no buried valves such that process fugitive emission 


inspection and repair is rendered impractical. 


(D) To the extent that good engineering practice will permit, new and 


reworked valves and piping connections in VOC service shall be so 


located to be reasonably accessible for leak-checking during plant 


operation.  Valves elevated more than two meters above a support 


surface will be considered non- accessible and shall be identified in a 


list to be made available upon request. 


(E) New and reworked piping connections in VOC service shall be 


welded or flanged.  Screwed connections are permissible only on 
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piping smaller than two-inch diameter.  No later than the next 


scheduled quarterly monitoring after initial installation or 


replacement, all new or reworked connections shall be gas-tested or 


hydraulically-tested at no less than normal operating pressure and 


adjustments made as necessary to obtain leak-free performance.  


Flanges in VOC service shall be inspected by visual, audible, and/or 


olfactory means at least weekly by operating personnel walk- 


through. 


(F) Each open-ended valve or line in VOC service, other than a valve or 


line used for safety relief, shall be equipped with a cap, blind flange, 


plug, or a second valve.  Except during sampling, the second valve 


shall be closed. 


(G) Accessible valves in VOC service shall be monitored by leak-checking 


for fugitive emissions at least quarterly using an approved gas 


analyzer.  For valves equipped with rupture discs, a pressure gauge 


shall be installed between the relief valve and rupture disc to monitor 


disc integrity.  All leaking discs shall be replaced at the earliest 


opportunity, but no later than the next process shutdown.  


Sealless/leakless valves (including, but not limited to, welded bonnet 


bellows and diaphragm valves) and relief valves equipped with a 


rupture disc or venting to a control device are exempt from 


monitoring. 


(H) Dual pump seals with barrier fluid at higher pressure than process 


pressure, seals degassing to vent control systems kept in good 


working order, or seals equipped with an automatic seal failure 


detection and alarm system, submerged pumps, or sealless pumps 


(including, but not limited to, diaphragm, canned, or magnetic driven 


pumps) are exempt from monitoring. 


(I) All other pump and compressor seals emitting VOC shall be 


monitored with an approved gas analyzer at least quarterly. 


(J) After completion of the required quarterly inspections for a period of 


at least two years, the operator of the oil and gas facility may request 


in writing to the Office of Permitting, Remediation, and Registration 


that the monitoring schedule be revised based on the percent of 


valves leaking.  The percent of valves leaking shall be determined by 


dividing the sum of valves leaking during current monitoring and 


valves for which repair has been delayed by the total number of 


valves subject to the requirements.  
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This request shall include all data that has been developed to justify 


the following modifications in the monitoring schedule.  


(i) After two consecutive quarterly leak detection periods with 


the percent of valves leaking equal to or less than 2.0%, an 


owner or operator may begin to skip one of the quarterly leak 


detection periods for the valves in gas/vapor and light liquid 


service.  


(ii) After five consecutive quarterly leak detection periods with 


the percent of valves leaking equal to or less than 2.0%, an 


owner or operator may begin to skip three of the quarterly 


leak detection periods for the valves in gas/vapor and light 


liquid service.    


As stated under §116.620(a)(10) above, the facility is required to meet the 


requirements of §116.620(c)(1).  The facility will meet these requirements 


under a 28LAER LDAR program as represented in Table A-5 of Appendix 


A. 


 (2) Owners or operators who are subject to subsection (a)(9) or (10) of this 


section shall comply with the following requirements.  


(A) No component shall be allowed to have a VOC leak for more than 15 


days after the leak is found which exceeds a VOC concentration 


greater than 500 ppmv for all components except pumps and 


compressors and greater than 2,000 ppmv for pumps and 


compressors above background as methane, propane, or hexane, or 


the dripping or exuding of process fluid based on sight, smell, or 


sound.  The VOC fugitive emission components which contact 


process fluids where the VOCs have an aggregate partial pressure or 


vapor pressure of less than 0.044 psia at 100 degrees Fahrenheit are 


exempt from this requirement.  If VOC fugitive emission components 


are in service where the operating pressure is at least 0.725 psi (five 


Kpa) below ambient pressure, these components are also exempt 


from this requirement as long as the equipment is identified in a list 


that is made available upon request by agency representatives, the 


EPA, or any air pollution control agency having jurisdiction.  All 


piping and valves two inches nominal size and smaller are also 


exempt from this requirement. 


The requirements under §116.620(c)(2) do not apply.  The facility will 


follow a more stringent 28LAER LDAR Program. 
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(3) For owners and operators who are subject to the applicable parts of 


subsection (a)(11) of this section, auditory and visual checks for SO2 and 


H2 S leaks within the operating area shall be made every day.  


Immediately, but no later than eight hours upon detection of a leak, 


operating personnel shall take the following actions:  


(A) isolate the leak; and  


(B) commence repair or replacement of the leaking component; or  


(C) use a leak collection/containment system to prevent the leak until 


repair or replacement can be made if immediate repair is not possible.   


The requirements under §116.620(a)(11) do not apply because the 


facility processes sweet natural gas. 


(d) Approved test methods. 


(1) An approved gas analyzer used for the VOC fugitive inspection and 


repair requirement in subsection (c) of this section, shall conform to 


requirements listed in 40 CFR §60.485(a) and (b). 


(2) Tutweiler analysis or equivalent shall be used to determine the H2 S 


content as required under subsections (a) and (e) of this section. 


(3) Proper operation of any condenser used as a VOC emissions control 


device to comply with subsection (a)(5) of this section shall be tested to 


demonstrate compliance with the minimum control efficiency.  Sampling 


shall occur within 60 days after start-up of new or modified facilities.  


The permittee shall contact the Engineering Services Section, Office of 


Compliance and Enforcement 45 days prior to sampling for approval of 


sampling protocol.  The appropriate regional office in the region where 


the source is located shall also be contacted 45 days prior to sampling to 


provide them the opportunity to view the sampling.  Neither the regional 


office nor the Engineering Services Section, Office of Compliance and 


Enforcement personnel are required to view the testing.  Sampling 


reports which comply with the provisions of the "TNRCC Sampling 


Procedures Manual," Chapter 14 ("Contents of Sampling Reports," dated 


January 1983 and revised July 1985), shall be distributed to the 


appropriate regional office, any local programs, and the Engineering 


Services Section, Office of Compliance and Enforcement. 







 


Environmental Resources Management   G:\2012\0140876\17232Hrpt.doc  
Texas Registered Engineering Firm F-2393 


49 


The facility will meet the requirements for gas analyzers listed in 40 CFR 


§60.485(a) and (b) in its LDAR program.  This proposed project will not 


affect the existing facility’s on-going compliance under the requirements 


of 40 CFR 60, Subpart KKK.  Because the facility will process only sweet 


natural gas, H2S monitoring is not required.  The facility will not use a 


condenser as a VOC emissions control device.  Therefore, the associated 


requirements do not apply. 


 (e) Monitoring and recordkeeping requirements.  


(1) If the operator elects to install and maintain ambient H2 S property line 


monitors to comply with subsection (a)(11) of this section, the monitors 


shall be approved by the Engineering Services Section, Office of 


Compliance and Enforcement office in Austin, and shall be capable of 


detecting and alarming at H2 S concentrations of ten ppmv. Operations 


personnel shall perform an initial on-site inspection of the facility within 


24 hours of initial alarm and take corrective actions as listed in subsection 


(c)(3)(A) - (C) of this section within eight hours of detection of a leak. 


The facility will not handle sour gas as defined by TCEQ regulations 


(i.e., with a total sulfur concentration greater than 1.5 grains H2S/100 scf 


or 30 grains total sulfur/100 scf).  Therefore, the equipment monitoring 


requirements of subsection (a)(11) and property line monitoring to 


comply with (a)(11) are not applicable. 


(2) The results of the VOC leak detection and repair requirements shall be 


made available to the executive director or any air pollution control 


agency having jurisdiction upon request. Records, for all components, 


shall include: 


(A) appropriate dates; 


(B) test methods; 


(C) instrument readings; 


(D) repair results; and 


(E) corrective actions.  Records of flange inspections are not required 


unless a leak is detected. 


The proposed project will not affect the ongoing recordkeeping 


provisions under the facility's existing LDAR program. 
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(3) Records for repairs and replacements made due to inspections of H2 S 


and SO2 components shall be maintained. 


(4) Records shall be kept for each production, processing, and pipeline tank 


battery or for each storage tank if not located at a tank battery, on a 


monthly basis, as follows: 


(A) tank battery identification or storage tank identification, if not 


located at a tank battery 


(B) compound stored; 


(C) monthly throughput in barrels/month; and 


(D) cumulative annual throughput, barrels/year.  


(5) A plan shall be submitted to show how ongoing compliance will be 


demonstrated for the efficiency requirements listed in subsection 


(b)(1)(D) of this section.  The demonstration may include, but is not 


limited to, monitoring flowrates, temperatures, or other operating 


parameters. 


The facility will maintain the records required by these paragraphs.  


(6) Records shall be kept on at least a monthly basis of all production facility 


flow rates (in standard cubic feet per day) and total sulfur content of 


process vents or flares or gas processing streams. Total sulfur shall be 


calculated in long tons per day. 


The facility will maintain the required monthly records. 


(7) Records shall be kept of all ambient property line monitor alarms and 


shall include the date, time, duration, and cause of alarm, date and time 


of initial on-site inspection, and date and time of corrective actions taken. 


The facility will not be required to install property line monitors under 


this Standard Permit registration.  These recordkeeping requirements, 


therefore, do not apply. 


(8) All required records shall be made available to representatives of the 


agency, the EPA, or local air pollution control agencies upon request and 


be kept for at least two years.  All required records shall be kept at the 


plant site, unless the plant site is unmanned during business hours.  For 
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plant sites ordinarily unmanned during business hours, the records shall 


be maintained at the nearest office in the state having day-to-day 


operations control of the plant site. 


The facility will make records available to agency personnel upon 


request. 
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8.0 PERMIT FEE 


Pursuant to 30 TAC §116.614, the fee for registration of a standard permit 


application is $900.  A check payable to the TCEQ will be delivered separately to 


the TCEQ Financial Administration Division, MC-214 at P.O. Box 13088, Austin, 


Texas 78711-3088.  A Copy of the check fee sent to the Financial Division is 


included on the following page. 
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Emission Rate Estimates 
Appendix A 


 
January 13, 2012 


Project No. 0140876 


Environmental Resources Management 


15810 Park Ten Place, Suite 300 


Houston, Texas  77084 


(281) 600-1000 







Lone Star NGL Mont Belvieu, L.P. has updated the EPN/FINs for some FRAC I equipment.  The table below 


represents both old and new EPN/FINs.


FRAC I Equipment 


Description
Previous EPN Previous FIN New EPN New FIN


Miscellaneous MSS 001- MSS 001- MSS 001- MSS 001- MSS


Thermal Oxidizer 002-THERMO 002-THERMO 002-THERMO AMINETRT-1


New Oil Heater 003-SCR/VE 003-SCR/VE 003-SCR/VE HOHTR-1


Regenerator Heater 003-SCR/VE 003-SCR/VE 003-SCR/VE REGENHTR-1


Flare 004-FLARE 004-FLARE 004-FLARE 004-FLARE


Amine Tank 005-TKAMIN 005-TKAMIN 005-TKAMIN 005-TKAMIN


Used Oil Tank - - 006-TKUSE 006-TKUSE


New Oil Tank 007-TKHOT 007-TKHOT 007-TKHOT 007-TKHOT


Slop Water - - 008-TKSLOP 008-TKSLOP


Fugitives 009-FUG 009-FUGITI 009-FUG 009-FUGITI


Emergency Diesel Generator 010-DGEN1 010-DGEN1 010-DGEN1 010-DGEN1


Firewater Pump 011-DGEN2 011-DGEN2 011-DGEN2 011-DGEN2
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Table A-1 (a)


FRAC II - Emission Rate Summary


(lb/hr) (tpy) lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy


New Oil Heater 1.46 6.38 2.70 11.83 10.14 44.43 0.18 0.78 2.01 8.81 0.50 2.19


Regenerator Heater 0.25 1.09 0.46 2.01 1.73 7.57 0.03 0.13 0.34 1.50 0.09 0.37


Fugitives 1.19 5.22 - - - - - - - - 0.16 0.68


MSS - Flare 4.35 0.05 4.17 0.05 8.32 0.10 - - - - 0.06 0.00


Tanks 3.18 0.06 - - - - - - - -


Thermal Oxidizer 2.40 10.53 1.11 4.85 1.60 7.02 3.42 14.97 0.15 0.66 0.04 0.16 1.75E-05 7.65E-05


Miscellaneous Maintenance 1.42 0.02 - - - - - - - - 0.19 0.00


Total 14.24 23.35 8.43 18.74 21.79 59.11 3.63 15.89 2.51 10.98 1.02 3.42 3.42 14.96 1.75E-05 7.65E-05


Total Emissions without Fugitives 13.05 18.13


lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy


New Oil Heater 1.46 6.38 2.70 11.83 10.14 44.43 0.18 0.78 2.01 8.81 0.50 2.19


Regenerator Heater 0.25 1.09 0.46 2.01 1.73 7.57 0.03 0.13 0.34 1.50 0.09 0.37


Emergency Diesel Generators 7.88 0.14 7.88 0.14 6.90 0.12 0.01 <0.01 0.39 0.01 0.01 0.00


Fugitives 1.80 7.88 - - - - - - - - 0.24 1.03


Flare (Pilot) <0.01 <0.01 0.03 0.12 0.06 0.25 0.29 1.25 - -


MSS - Flare 4.35 0.05 4.17 0.05 8.32 0.10 - - - - 0.06 0.00


Tanks 3.18 0.06 - - - - - - - -


Thermal Oxidizer 2.40 10.53 1.11 4.85 1.60 7.02 3.42 14.97 0.15 0.66 0.04 0.16 1.7E-05 7.65E-05


Miscellaneous Maintenance 1.42 0.02 - - - - - - - - 0.19 0.00


Total 22.74 26.15 16.35 19.00 28.75 59.48 3.92 17.14 2.90 10.98 1.12 3.76 3.42 14.96 1.75E-05 7.65E-05


Total Emissions without Fugitives 20.94 18.27


Notes:


Low concentrations of miscellaneous air contaminants may be present.            


Other components present in trace quantities are not represented.


This representation does not cover all operating scenarios.  


Fugitive emissions of VOC are not included in the total emissions since natural gas fractionation is not one of the 28 listed source categories in 40 CFR 52.21.


lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy


FRAC I + II 36.98 49.50 24.78 37.74 50.54 118.60 7.55 33.02 5.41 21.96 2.14 7.18 6.83 29.93 0.00 0.00


Ammonia H2S


H2S


SO2


H2S


PM/PM10 Total HAPs


Total HAPsPM/PM10


Total HAPs Ammonia
Source Category


Total VOC


Total VOC


NOX


Source Category


NOX CO


CO


Table A-1 (b)


FRAC I - Emission Rate Summary


Source Category


Total VOC NOX


CO


3.42 14.96


Ammonia


3.42 14.96


SO2


SO2


PM/PM10
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Table A-2 (a)


FRAC II - New Oil Heater Emission Rate Calculations


Emission Factors 
2


013-SCR/VE 270 8,760 NG 2,319 0.01 0.038 5.5 0.7 7.6


Hourly Emissions (lb/hr) 
3


Annual Emissions (tpy) 
3


013-SCR/VE 2.70 10.14 1.46 0.18 2.01 11.83 44.43 6.38 0.78 8.81


Notes: `


1) Fuel Heating Value = 1,020 Btu/scf


2) Unless otherwise noted, from AP-42, Section 1.4 (2/98), tables 1.4-1 and 1.4-2. Factors selected based on design heat input of heater.  NOx emission factor is 


    approved by the vender and based on control using SCR.


3) Sample Calculations:  


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] = lb/hr


or


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] = lb/hr


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


or


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


NOX CO VOC


Fuel Type


EPN


PM 


(lb/MMscf)


NOX


(lb/MMBtu)


CO


(lb/MMBtu)


VOC


(lb/MMscf)


Annual Fuel 


Use 
1 


(MMscf/yr)


SO2


(lb/MMscf)


EPN


Design Heat 


Input  


(MMBtu/hr)


Annual 


Operation 


(hrs)


PMPM NOX CO VOCSO2 SO2
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Hazardous Air Pollutants (HAPs) Emissions from FRAC II New Oil Heater


Pollutant
Emission 


Factor
1


lb/MMscf lb/hr tpy


Benzene 2.10E-03 5.56E-04 2.43E-03


Formaldehyde 7.50E-02 1.99E-02 8.70E-02


Hexane 1.8 4.76E-01 2.09E+00


Toluene 3.40E-03 9.00E-04 3.94E-03


Other HAPs 7.46E-03 2.47E-03 1.08E-02


Total HAPs 0.50 2.19


Notes:


1) Emission factors from AP-42 Table 1.4-3


2) Total other HAPs emissions conservatively increased by 25%. 


Emissions
2
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Table A-2 (b)


FRAC I - New Oil Heater Emission Rate Calculations


Since the standard permit application for FRAC I in October and December 2010, Lone Star has made changes to the FRAC I plant design.  Therefore, revised emission calculations for FRAC I are presented here.


The revised FRAC I design will include a hot oil heater rated at 270 MMBtu/hr.  Additionally, since the FRAC I hot oil heater will burn only pipeline quality natural gas as fuel, ETP has updated the SO2 emission factor.


Emission Factors 
2


003-SCR/VE 270 8,760 NG 2,319 0.01 0.038 5.5 0.7 7.6


Hourly Emissions (lb/hr) 
3


Annual Emissions (tpy) 
3


003-SCR/VE 2.70 10.14 1.46 0.18 2.01 11.83 44.43 6.38 0.78 8.81


Notes:


1) Fuel Heating Value = 1,020 Btu/scf


2) Unless otherwise noted, from AP-42, Section 1.4 (2/98), tables 1.4-1 and 1.4-2. Factors selected based on design heat input of heater.  NOx emission factor is 


    approved by the vender and based on control using SCR.


    SO2 emission factor is based on H2S content of the pipeline quality natural gas as fuel.


3) Sample Calculations:  


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] = lb/hr


or


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] = lb/hr


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


or


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] x [8,760 hr/yr] x [1 ton/2,000 lb] = lb/hr


SO2


SO2


(lb/MMscf)


PM 


(lb/MMscf)


NOX


(lb/MMBtu)


CO


(lb/MMBtu)


VOC


(lb/MMscf)


PMPM NOX CO VOCCO VOC


EPN/FIN


Design Heat 


Input  


(MMBtu/hr)


Annual 


Operation 


(hrs)


Fuel Type


EPN/FIN


Annual Fuel 


Use 
1 


(MMscf/yr)


NOX SO2
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Hazardous Air Pollutant (HAP) Emissions from FRAC I New Oil Heater


Pollutant
Emission 


Factor
1


lb/MMscf lb/hr tpy


Benzene 2.10E-03 5.56E-04 2.43E-03


Formaldehyde 7.50E-02 1.99E-02 8.70E-02


Hexane 1.8 4.76E-01 2.09E+00


Toluene 3.40E-03 9.00E-04 3.94E-03


Other HAPs 7.46E-03 2.47E-03 1.08E-02


Total HAPs 0.50 2.19


Emissions
2
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Table A-3 (a)


FRAC II - Mole Sieve Regenerator Heater Emission Rate Calculations


Emission Factors 
2


013-SCR/VE 46 8,760 NG 395 0.01 0.038 5.5 0.7 7.6


Hourly Emissions (lb/hr) 
3


Annual Emissions (tpy) 
3


013-SCR/VE 0.46 1.73 0.25 0.03 0.34 2.01 7.57 1.09 0.13 1.50


Notes: `


1) Fuel Heating Value = 1,020 Btu/scf


2) Unless otherwise noted, from AP-42, Section 1.4 (2/98), tables 1.4-1 and 1.4-2. Factors selected based on design heat input of heater.  NOx emission factor is 


    approved by the vender and based on control using SCR.


3) Sample Calculations:  


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] = lb/hr


or


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] = lb/hr


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


or


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


Annual 


Operation 


(hrs)


Fuel TypeEPN


Design Heat 


Input  


(MMBtu/hr)


EPN
NOX VOC SO2 PM


CO


(lb/MMBtu)


VOC


(lb/MMscf)


SO2


(lb/MMscf)


PM 


(lb/MMscf)


CO


Annual Fuel 


Use 
1 


(MMscf/yr)


NOX


(lb/MMBtu)


SO2 PM NOXCO VOC
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Hazardous Air Pollutant (HAP) Emissions from FRAC II Regenerator Heater


Pollutant
Emission 


Factor
1


lb/MMscf lb/hr tpy


Benzene 2.10E-03 9.47E-05 4.15E-04


Formaldehyde 7.50E-02 3.38E-03 1.48E-02


Hexane 1.8 8.12E-02 3.56E-01


Toluene 3.40E-03 1.53E-04 6.72E-04


Other HAPs 7.46E-03 4.20E-04 1.84E-03


Total HAPs 8.52E-02 3.73E-01


Notes:


1) Emission factors from AP-42 Table 1.4-3


2) Total other HAPs emissions conservatively increased by 25%. 


Emissions
2


Texas Registered Engineering Firm F-2393 G:\2012\0140876\17232HAppA.xls


Page 8 of 23







Table A-3 (b)


FRAC I - Mole Sieve Regenerator Heater Emission Rate Calculations


The revised FRAC I design will include an additional mole sieve regenerator heater rated at 46 MMBtu/hr.  


Emission Factors 
2


003-SCR/VE 46 8,760 NG 395 0.01 0.038 5.5 0.7 7.6


Hourly Emissions (lb/hr) 
3


Annual Emissions (tpy) 
3


003-SCR/VE 0.46 1.73 0.25 0.03 0.34 2.01 7.57 1.09 0.13 1.50


Notes: `


1) Fuel Heating Value = 1,020 Btu/scf


2) Unless otherwise noted, from AP-42, Section 1.4 (2/98), tables 1.4-1 and 1.4-2. Factors selected based on design heat input of heater.  NOx emission factor is 


    approved by the vender and based on control using SCR.


    SO2 emission factor is based on H2S content of the pipeline quality natural gas as fuel.


3) Sample Calculations:  


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] = lb/hr


or


Heater hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] = lb/hr


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


or


Heater annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


NOX


(lb/MMBtu)


CO


(lb/MMBtu)


Annual Fuel 


Use 
1 


(MMscf/yr)


VOC


(lb/MMscf)


SO2


(lb/MMscf)


PM 


(lb/MMscf)


EPN/FIN
NOX CO VOC SO2


Annual 


Operation 


(hrs)


Fuel Type


Since the standard permit application for FRAC I in October and December 2010, Lone Star has made changes to the FRAC I plant design.  Therefore, revised emission calculations for FRAC I are 


NOX CO VOC SO2 PMPM


EPN/FIN


Design Heat 


Input  


(MMBtu/hr)
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Hazardous Air Pollutant (HAP) Emissions from FRAC I Regenerator Heater


Pollutant
Emission 


Factor
1


lb/MMscf lb/hr tpy


Benzene 2.10E-03 9.47E-05 4.15E-04


Formaldehyde 7.50E-02 3.38E-03 1.48E-02


Hexane 1.8 8.12E-02 3.56E-01


Toluene 3.40E-03 1.53E-04 6.72E-04


Other HAPs 7.46E-03 4.20E-04 1.84E-03


Total HAPs 8.52E-02 3.73E-01


Emissions
2
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Emissions from Combustion of Natural Gas Fuel:


10 MMBtu/hr


Fuel Heating Value = 1,020 Btu/scf


0.06 lb/MMBtu


0.075 lb/MMBtu


7.6 lb/MMscf


5.5 lb/MMscf


Maximum Hourly Emission Rate (lbs/hr)


Emission Point NOX (tpy) CO (lb/hr) PM (lb/hr) VOC (lb/hr)


012-THERMO 0.60 0.75 0.07 0.05


Annual Average Emission Rate (tpy)


Emission Point NOX (tpy) CO (tpy) PM (tpy) VOC (tpy)


012-THERMO 2.63 3.29 0.33 0.24


Flue Gas
4
:


Flue Gas Flowrate 48.5 lbmol/hr


Flue Gas Composition (vol %):


CO2 50.8%


H2O 0.0%


SO2 0.1%


SO2 Emission Rates
5
:


Emission Point SO2 (lb/hr) SO2 (tpy)


012-THERMO 3.42 14.97


Notes:


1) NOX emission factor, firing rate, and DRE were provided by vendor.


2) CO emission factor based on 100 ppm.


3) PM and VOC emission factors from AP-42, Section 1.4 (2/98), Table 1.4-2.


4) Flue gas data provided by vendor.


6) Sample Calculations:  


TO hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] = lb/hr


or


TO hourly emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] = lb/hr


TO annual emissions:


or


TO annual emissions: [Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMBtu)] x [8,760 hr/yr] x [1 ton/2,000 lb] = tpy


Table A-4 (a)


FRAC II - Thermal Oxidizer Emission Rate Calculations


[Design heat Input (MMBtu/hr)] x [Emission Factor (lb/MMscf)] x [1/Fuel Heating Value (Btu/scf)] x [8,760 hr/yr] x 


[1 ton/2,000 lb] = tpy


VOC Emission Factor 
3


NOX Emission Factor 
1


Firing rate


5) SO2 emission rate is calculated based on the total flue gas flow rate and the weight percentage of SO2 in the flue gas.  


Therefore, it accounts for emissions from both natural gas combustion and waste gas combustion.


PM Emission Factor 
3


CO Emission Factor 
2
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Emissions from Combustion of Waste Gas:


Lower heating value of the waste gas
1
: 102.12 Btu/scf


Higher heating value of the wate gas
2
: 112.332 Btu/scf


Waste gas firing rate
3
: 9.36 MMBtu/hr


Waste gas flow rate: 0.092 MMScf/hr


Emissions:


AP-42 


Emission 


Factor
4


Modified 


Emission 


Factor
5


lb/MMScf lb/MMScf lb/hr tpy


NOX 50 5.506 0.51 2.22


CO 84 9.25 0.85 3.73


PM 7.6 0.84 0.08 0.34


VOC Emissions:


Uncontrolled total VOC emissions
6
: 234.93 lb/hr


VOC control efficiency of the TO: 99.00 %


Controlled VOC emissions: 2.35 lb/hr


10.29 tpy


Notes:


1) Vendor provided data


2) Calculated by multiplying LHV by 1.1 based on guidance provided at http://www.sbcapcd.org/eng/tech/tech_faq.htm


3) Based on vendor provided data of waste gas flow rate of 0.092 MMSCf/hr and waste gas LHV


4) AP-42, Section 1.4 (2/98), Table 1.4-1 and 2.  TO will be equipped with low NOx burners.


6) Based on vendor provided data


Total Emissions from FRAC II TO


Pollutant lb/hr tpy


NOX 1.11 4.85


CO 1.60 7.02


PM 0.15 0.66


VOC 2.40 10.53


SO2 3.42 14.97


H2S Emission Calculations:


2 ppm


Waste gas flow rate to TO: 0.092 MMScf/hr


Molecular wt of H2S: 34.08 lb/lb-mol


Ideal gas volume 359.04 ft3/lb-mol


1.84E-07 MMScf/hr


0.184 Scf/hr


0.0005 lb-mol/hr


Uncontrolled H2S emission rate 0.0175 lb/hr


H2S control efficiency: 99.9 %


1.7E-05 lb/hr


7.6E-05 tpy


Notes:


1) Vendor provided data


Hazardous Air Pollutant (HAP) Emissions from FRAC II TO


Pollutant
Emission 


Factor


lb/MMscf lb/hr tpy


Benzene 2.10E-03 2.06E-05 9.02E-05


Formaldehyde 7.50E-02 7.35E-04 3.22E-03


Hexane 1.8 1.76E-02 7.73E-02


Toluene 3.40E-03 3.33E-05 1.46E-04


Other HAPs 7.46E-03 7.31E-05 3.20E-04


HAPs from waste gas combustion
1 1.85E-02 8.11E-02


Total HAPs 3.70E-02 1.62E-01


Notes


1) Conservatively assumed that HAP emissions from waste gas combustion are equal to emissions from natural gas combustion.


Pollutant


H2S flow rate


Uncontrolled H2S Concentration in the inlet stream to 


TO
1
:


Controlled H2S emission rate


Emissions


5) Modified emission factor calculated by multiplying the AP-42 Section 1.4 emission factors for natural gas by the ratio of the waste gas heating value to the natural 


gas heating value (1020 BTU/Scf).


Emissions


Texas Registered Engineering Firm F-2393 G:\2012\0140876\17232HAppA.xls


Page 12 of 23







The revised FRAC I design will have TO firing rate of 10 MMBtu/hr.  


Products of Combustion:


10 MMBtu/hr


0.06 lb/MMBtu


0.075 lb/MMBtu


7.6 lb/MMscf


5.5 lb/MMscf


Maximum Hourly Emission Rate (lbs/hr)


Emission Point NOx (lb/hr) CO (lb/hr) PM (lb/hr) VOC (lb/hr)


002-THERMO 0.60 0.75 0.07 0.05


Annual Average Emission Rate (tpy)


Emission Point NOx (tpy) CO (tpy) PM (tpy) VOC (tpy)


002-THERMO 2.63 3.29 0.33 0.24


Notes:


1) NOX emission factor, firing rate, and DRE were provided by vender.


2) CO emission factor based on 100 ppm.


3) PM and VOC emission factors from AP-42, Section 1.4 (2/98), Table 1.4-2.


Fuel Heating Value = 1,020 Btu/scf


Flue Gas:


48.5 lbmol/hr


CO2 50.8%


H2O 0.0%


N2 46.6%


SO2 0.1%


O2 2.47%


SO2 Emission Rate


Emission Point SO2(lb/hr) SO2 (tpy)


002-THERMO 3.42 14.97


Notes:


CO Emission Factor 
2


PM Emission Factor 
3


FRAC I - Thermal Oxidizer Emission Rate Calculations


VOC Emission Factor 
3


Flue Gas Flowrate


Flue Gas Composition (vol %):


Flue gas data provided by vender.  SO2 emission rate is calculated based on the total flue gas flow rate and the weight percentage of SO2 in the flue gas.  Therefore, 


it accounts for emissions from both natural gas combustion and waste gas combustion.


Firing rate


NOX Emission Factor 
1


Table A-4 (b)


Since the standard permit application for FRAC I in October and December 2010, Lone Star has made changes to the FRAC I plant design.  
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Emissions from Combustion of Waste Gas:


Lower heating value of the waste gas
1
: 102.12 Btu/scf


Higher heating value of the wate gas
2
: 112.332 Btu/scf


Waste gas firing rate
3
: 9.36 MMBtu/hr


Waste gas flow rate: 0.092 MMScf/hr


Emissions:


AP-42 


Emission 


Factor
4


Modified 


Emission 


Factor
5


lb/MMScf lb/MMScf lb/hr tpy


NOx 50 5.506 0.51 2.22


CO 84 9.25 0.85 3.73


PM 7.6 0.84 0.08 0.34


VOC Emissions:


Uncontrolled total VOC emissions
6
: 234.93 lb/hr


VOC control efficiency of the TO 99.00 %


Controlled VOC emissions 2.35 lb/hr


10.29 tpy


Notes:


1) Vendor provided data


2) Calculated by multiplying LHV by 1.1 based on guidance provided at http://www.sbcapcd.org/eng/tech/tech_faq.htm


3) Based on vendor provided data of waste gas flow rate of 0.092 MMSCf/hr and waste gas LHV


4) AP-42, Section 1.4 (2/98), Table 1.4-1 and 2.  TO will be equipped with low NOx burners.


6) Based on vendor provided data


Total Emissions from FRAC I TO


Pollutant lb/hr tpy


NOx 1.11 4.85


CO 1.60 7.02


PM 0.15 0.66


VOC 2.40 10.53


SO2 3.42 14.97


H2S Emission Calculations:


2 ppm


Waste gas flow rate to TO: 0.092 MMScf/hr


Molecular wt of H2S: 34.08 lb/lb-mol


Ideal gas volume 359.04 ft3/lb-mol


1.84E-07 MMScf/hr


0.184 Scf/hr


0.0005 lb-mol/hr


Uncontrolled H2S emission rate 0.0175 lb/hr


H2S control efficiency: 99.9 %


1.7E-05 lb/hr


7.6E-05 tpy


Notes:


1) Vendor provided data


Hazardous Air Pollutant (HAP) Emissions from FRAC I TO


Pollutant
Emission 


Factor


lb/MMscf lb/hr tpy


Benzene 2.10E-03 2.06E-05 9.02E-05


Formaldehyde 7.50E-02 7.35E-04 3.22E-03


Hexane 1.8 1.76E-02 7.73E-02


Toluene 3.40E-03 3.33E-05 1.46E-04


Other HAPs 7.46E-03 7.31E-05 3.20E-04


HAPs from waste gas combustion
1 1.85E-02 8.11E-02


Total HAPs 3.70E-02 1.62E-01


Notes


1) Conservatively assumed that HAP emissions from waste gas combustion are equal to emissions from natural gas combustion.


H2S flow rate


Pollutant
Emissions


5) Modified emission factor calculated by multiplying the AP-42 Section 1.4 emission factors for natural gas by the ratio of the waste gas heating value to the natural 


gas heating value (1020 BTU/Scf).


Emissions


Controlled H2S emission rate


Uncontrolled H2S Concentration in the inlet stream to 
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Emission Estimate


(lb/hr) (tpy)


Gas/Vapor 0.00992 881 28LAER 97% 0.26 1.15


Light Oil 0.0055 2,461 28LAER 97% 0.41 1.78


Heavy Oil 0.0000185 28LAER 0% 0.00 0.00


Light Oil 0.02866 50 28LAER 93% 0.10 0.44


Heavy Oil 0.00113 28LAER 0% 0.00 0.00


Gas/Vapor 0.00086 1,159 28LAER 75% 0.25 1.09


Light Oil 0.000243 2,835 28LAER 75% 0.17 0.75


Heavy Oil 0.00000086 28LAER 75% 0.00 0.00


Compressors Gas/Vapor 0.0194 3 28LAER 95% 0.00 0.01


Gas/Vapor 0.0194 51 28LAER 100% 0.00 0.00


Light Oil 0.0165 34 28LAER 100% 0.00 0.00


Other Light Oil 0.0165 1 28LAER 97% 0.00 0.00


1.19 5.23


Notes:


1) Emission factors are for "Oil and Gas Production Operations" from TCEQ Guidance Package For Equipment Leak Fugitives Dated October 2000


2) Annual emissions based on operation of fugitives 8,760 hours/year


3) Relief valves in liquid service included in counts for light liquid valves per TCEQ guidance


4) Leakless pumps not included in light liquid pump count


5) Relief valves in gaseous service are equipped with rupture disks, resulting in 100% control (per TCEQ guidance)


6) “Other” includes diaphragms, dump arms, hatches, instruments, meters, polished rods, and vents and are assumed to have same control efficiency as valves.


Speciation of Emissions


(lb/hr) (tpy)


Propane 43.1% 0.51 2.25


i-Butane 9.9% 0.12 0.52


n-Butane 20.4% 0.24 1.07


i-Pentane 6.7% 0.08 0.35


n-Pentane 6.7% 0.08 0.35


n-Hexane 12.5% 0.15 0.65


Benzene 0.7% 0.01 0.03


Total VOC 99.9% 1.19 5.22


Note:  This speciation is an overall distribution and not intended to represent compositions of individual streams


Number of 


Components


Relief Valves
 5 


Flanges/Connectors


Valves 
3


Weight PercentContaminant


Emissions


Table A-5(a)


FRAC II - Equipment Leak Fugitives  (EPN 019-FUG)


Pumps 
4


Total


Emissions
 2


Component Service


Emission Factor 
1


Control 


Efficiency


LDAR 


Program
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Emission Estimate


(lb/hr) (tpy)


Gas/Vapor 0.00992 2,000 28 LAER 97% 0.60 2.61


Light Oil 0.0055 1,000 28 LAER 97% 0.17 0.72


Heavy Oil 0.0000185 28 LAER 0% 0.00 0.00


Light Oil 0.02866 30 28 LAER 93% 0.06 0.26


Heavy Oil 0.00113 28 LAER 0% 0.00 0.00


Gas/Vapor 0.00086 4,000 28 LAER 75% 0.86 3.77


Light Oil 0.000243 2,000 28 LAER 75% 0.12 0.53


Heavy Oil 0.00000086 28 LAER 75% 0.00 0.00


Compressors Gas/Vapor 0.0194 28 LAER 95% 0.00 0.00


Relief Valves
 5 Gas/Vapor 0.0194 25 28 LAER 100% 0.00 0.00


1.80 7.89


Notes:


1) Emission factors are for "Oil and Gas Production Operations" from TCEQ Guidance Package For Equipment Leak Fugitives Dated October 2000


2) Annual emissions based on operation of fugitives 8,760 hours/year


3) Relief valves in liquid service included in counts for light liquid valves per TCEQ guidance


4) Leakless pumps not included in light liquid pump count


5) Relief valves and gaseous service are equipped with rupture disks, resulting in 100% control (per TCEQ guidance)


Speciation of Emissions


(lb/hr) (tpy)


Propane 43.1% 0.78 3.40


i-Butane 9.9% 0.18 0.78


n-Butane 20.4% 0.37 1.61


i-Pentane 6.7% 0.12 0.53


n-Pentane 6.7% 0.12 0.53


n-Hexane 12.5% 0.22 0.98


Benzene 0.7% 0.01 0.05


Total VOC 99.9% 1.80 7.88


Note:  This speciation is an overall distribution and not intended to represent compositions of individual streams


Table A-5(b)


FRAC I - Equipment Leak Fugitives  (EPN 019-FUG)


Flanges/Connectors


Valves 
3


Weight PercentContaminant


Emissions


Pumps 
4


Total


Emissions
 2


Component Service


Emission Factor 
1


Control 


Efficiency


Number of 


Components


LDAR 


Program
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Table A-6(a)


FRAC II - Storage Tank Emission Rate Calculations


Hourly Emissions Parameters Hourly Emissions Annual Emission Parameters Tank Losses


Tank Capacity 


(gal)


Maximum 


Fill Rate 


(gal/hr)


Turnover 


Factor


LWmax 
1      


(lb/mo) LWmax (lb/yr)


Corrected 
2   


LWmax (lb/yr) LWmax (lb/hr)


Annual 


Throughput 


(gal/yr)


Annual 


Turnovers


Standing 


Losses 


(lb/yr)


Working 


Losses 


(lb/yr)


Total 
3 


(lb/yr)


Total 


(tpy)


015-TKAMIN Amine Vertical 12,690 4,800 1.0000 0.10 1.20 1.20 0.45 5,000 1.0 16.64 1.25 17.89 8.9E-03


016-TKUSE Used Oil Vertical 12,690 4,800 1.0000 0.20 2.40 2.40 0.91 5,000 1.0 31.69 2.38 34.07 0.02


017-TKNEW New Oil Vertical 12,690 4,800 1.0000 0.20 2.40 2.40 0.91 5,000 1.0 31.69 2.38 34.07 0.02


008-TKSLOP Slop Water
4 Vertical 12,690 4,800 1.0000 0.20 2.40 2.40 0.91 5,000 1.0 31.69 2.38 34.07 0.02


Total: 0.06


Notes:


1) Highest monthly working losses as estimated by TANKS 4.0.9d.


2) Corrected by dividing the maximum hourly emissions by the turnover factor, as required by the Draft TNRCC Technical Guidance Package for 


Storage Tanks (December 2000), Attachment E.


3) Total losses from each tank are the sum of standing and working losses estimated by TANKS 4.0.9d.


Sample Hourly Calculation for: 015-TKAMIN


Hourly Losses, lb/hr (LWmax) = (Short-term Emission Rate, lb/month) x (12 months/yr) x (Maximum Fill Rate, gal/hr) /[(Annual Turnovers) x (Turnover Factor) x (Tank Capacity, gal)]


LWmax, lb/hr = 0.1000 lb 12 months 4,800 gal yr 1 TO capacity = 0.4539 lb


month yr hr 1.0 TOs 1 12,690 gal hr


4) Conservatively estimated slop water tank emissions equal to the new oil tank.


Table A-6(b)


FRAC I - Storage Tank Emission Rate Calculations


Hourly Emissions Parameters Hourly Emissions Annual Emission Parameters Tank Losses


Tank Capacity 


(gal)


Maximum 


Fill Rate 


(gal/hr)


Turnover 


Factor


LWmax 
1      


(lb/mo) LWmax (lb/yr)


Corrected 
2   


LWmax (lb/yr) LWmax (lb/hr)


Annual 


Throughput 


(gal/yr)


Annual 


Turnovers


Standing 


Losses 


(lb/yr)


Working 


Losses 


(lb/yr)


Total 
3 


(lb/yr)


Total 


(tpy)


005-TKAMIN Amine Vertical 12,690 4,800 1.0000 0.10 1.20 1.20 0.45 5,000 1.0 16.64 1.25 17.89 8.95E-03


006-TKUSE Used Oil Vertical 12,690 4,800 1.0000 0.20 2.40 2.40 0.91 5,000 1.0 31.69 2.38 34.070 0.02


007-TKHOT New Oil Vertical 12,690 4,800 1.0000 0.20 2.40 2.40 0.91 5,000 1.0 31.69 2.38 34.07 0.02


Slop-1 Slop Water
4 Vertical 12,690 4,800 1.0000 0.20 2.40 2.40 0.91 5,000 1.0 31.69 2.38 34.07 0.02


Total: 0.06


Notes:


1) Highest monthly working losses as estimated by TANKS 4.09b.


2) Corrected by dividing the maximum hourly emissions by the turnover factor, as required by the Draft TNRCC Technical Guidance Package for 


Storage Tanks (December 2000), Attachment E.


3) Total losses from each tank are the sum of standing and working losses estimated by TANKS 4.09b.


Sample Hourly Calculation for: 005-TKAMIN


Hourly Losses, lb/hr (LWmax) = (Short-term Emission Rate, lb/month) x (12 months/yr) x (Maximum Fill Rate, gal/hr) /[(Annual Turnovers) x (Turnover Factor) x (Tank Capacity, gal)]


LWmax, lb/hr = 0.1000 lb 12 months 4,800 gal yr 1 TO capacity = 0.45 lb


month yr hr 1.0 TOs 1 12,690 gal hr


4) Conservatively estimated slop water tank emissions equal to the new oil tank.


Fixed Roof 


Tank Type
EPN/FIN Product


Fixed Roof 


Tank Type
EPN/FIN Product
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Table A-7(a)


Flow rate
2


(lb/event)
Event duration (hr) Events/yr DRE


17,760 12 2 99%


Constituent Mass Fraction (%)
2 Maximum Flow Rate 


(lb/event)
LHV (Btu/lb)


Maximum Hourly 


Firing Rate 


(MMBTU/hr)


Controlled VOC 


Emission Rate 


(lb/hr)


Controlled VOC 


Emission Rate 


(tpy)


NOX Combustion 


Emission Rate 


(lb/hr)


NOX Combustion 


Emission Rate 


(tpy)


CO Combustion 


Emission Rate 


(lb/hr)


CO Combustion 


Emission Rate 


(tpy)


Methane 2.5% 439.63 21,538 0.79 0.37 0.00 0.11 0.00 0.22 0.00


Ethane 68.1% 12,094.84 20,590 20.75 10.08 0.12 2.86 0.03 5.72 0.07


Propane 21.4% 3,808.76 19,966 6.34 3.17 0.04 0.87 0.01 1.75 0.02


i-Butane 2.5% 440.85 19,707 0.72 0.37 0.00 0.10 0.00 0.20 0.00


n-Butane 3.9% 695.00 19,707 1.14 0.58 0.01 0.16 0.00 0.31 0.00


i-Pentane 0.6% 112.59 19,535 0.18 0.09 0.00 0.03 0.00 0.05 0.00


n-Pentane 0.5% 90.65 19,535 0.15 0.08 0.00 0.02 0.00 0.04 0.00


n-Hexane 0.4% 72.15 19,197 0.12 0.06 0.00 0.02 0.00 0.03 0.00


TOTAL 4.35 0.05 4.17 0.05 8.32 0.10


Emission Factors


NOX Emission 


Factor 


(lb/MMBtu)
1


CO Emission 


Factor (lb/MMBtu)
1


0.138 0.2755


Emission Estimate Methodology


Emission Factors obtained from TNRCC Technical Guidance Package for Chemical Sources, Flare Sources, October 2000 (RG-109), based on high Btu, air-assisted flares


NOX Emissions (lb/hr)


     (lb-NOX/MMBtu) * (MMBtu/hr) = lb/hr NOX


CO Emissions (lb/hr)


     (lb-CO/MMBtu) * (MMBtu/hr) = lb/hr CO


Speciated Organic Emissions (lb/hr)


     (scf/hr) * (lb/lbmol) * (lbmol/379 scf) * (1-DRE) = lb/hr Speciated Organics


SO2 Emissions were not estimated because negligible sulfur containing compounds will be sent to the flare during MSS.


PM Emissions were not estimated because this flare is required to be smokeless.


Notes:


1) Emission Factors obtained from TNRCC Technical Guidance Package for Chemical Sources, Flare Sources, October 2000 (RG-109), based on air assisted flares.


2) Flow rate and speciation was provided by Owner's Engineer.


FRAC II - Flare MSS Emissions (EPN 004-FLARE)


Speciated Organic, NOX, and CO Hourly and Annual Emissions
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Table A-7(b)


FRAC I Emissions


Flow rate 


(lb/event)
Event duration (hr) Events/yr DRE


17,760 12 2 99%


Constituent Mass Fraction (%)
Maximum Flow Rate 


(lb/event)
LHV (Btu/lb)


Maximum Hourly 


Firing Rate 


(MMBTU/hr)


Controlled VOC 


Emission Rate 


(lb/hr)


Controlled VOC 


Emission Rate 


(tpy)


NOX Combustion 


Emission Rate 


(lb/hr)


NOX Combustion 


Emission Rate 


(tpy)


CO Combustion 


Emission Rate 


(lb/hr)


CO Combustion 


Emission Rate 


(tpy)


Methane 2.5% 439.63 21,538 0.79 0.37 0.00 0.11 0.00 0.22 0.00


Ethane 68.1% 12,094.84 20,590 20.75 10.08 0.12 2.86 0.03 5.72 0.07


Propane 21.4% 3,808.76 19,966 6.34 3.17 0.04 0.87 0.01 1.75 0.02


i-Butane 2.5% 440.85 19,707 0.72 0.37 0.00 0.10 0.00 0.20 0.00


n-Butane 3.9% 695.00 19,707 1.14 0.58 0.01 0.16 0.00 0.31 0.00


22-Mpropane 0.0% 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00


i-Pentane 0.6% 112.59 19,535 0.18 0.09 0.00 0.03 0.00 0.05 0.00


n-Pentane 0.5% 90.65 19,535 0.15 0.08 0.00 0.02 0.00 0.04 0.00


n-Hexane 0.4% 72.15 19,197 0.12 0.06 0.00 0.02 0.00 0.03 0.00


TOTAL 4.35 0.05 4.17 0.05 8.32 0.10


Emission Factors


NOX Emission 


Factor 


(lb/MMBtu)
1


CO Emission 


Factor (lb/MMBtu)
1


0.138 0.2755


Emission Estimate Methodology


Emission Factors obtained from TNRCC Technical Guidance Package for Chemical Sources, 


     Flare Sources, October 2000 (RG-109), based on high Btu air-assisted flares.


NOX Emissions (lb/hr)


     (lb-NOX/MMBtu) * (MMBtu/hr) = lb/hr NOX


CO Emissions (lb/hr)


     (lb-CO/MMBtu) * (MMBtu/hr) = lb/hr CO


Speciated Organic Emissions (lb/hr)


     (scf/hr) * (lb/lbmol) * (lbmol/379 scf) * (1-DRE) = lb/hr Speciated Organics


SO2 Emissions were not estimated because negligible sulfur containing compounds will be sent to the flare during MSS.


PM Emissions were not estimated because this flare is required to be smokeless.


Notes:


1)  Emission Factors obtained from TNRCC Technical Guidance Package for Chemical Sources, Flare Sources, October 2000 (RG-109), based on air assisted flares.


2) Flow rate and speciation was provided by owner's engineer.


FRAC I - Flare MSS Emissions (EPN 004-FLARE)


Speciated Organic, NOX, and CO Hourly and Annual Emissions
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Table A-8(a)


Miscellaneous Maintenance Activities (EPN 020-MSS)


Emissions/ Event


Maintenance Activity VOC (lbs) Events / Hour Events / Year (lb/hr) (tpy)


Replacement of analyzer filters/screens 0.2 1 100 0.2 0.01


Filter/Meter Maintenance/Replacement 0.01 1 100 0.01 0.00


Spare pump startup 0.5 1 10 0.5 0.0025


Compressor maintenance 0.1 1 100 0.10 0.005


Seal inspections and other tank inspection activities 0.5 1 3 0.5 0.00075


Parts washer solvent 0.1 1 100 0.1 0.005


Maintenance on pumps 0.008 1 10 0.01 0.000


1.42 0.02


Speciation of Emissions


(lb/hr) (tpy)


Propane 43.1% 0.61 0.01


i-Butane 9.9% 0.14 0.002


n-Butane 20.4% 0.29 0.005


i-Pentane 6.7% 0.09 0.002


n-Pentane 6.7% 0.09 0.002


n-Hexane 12.5% 0.18 0.003


Benzene 0.7% 0.009 0.0002


Total 99.9% 1.42 0.02


1.42 0.02


Note:  This speciation is an overall distribution and not intended to represent compositions of individual streams


Total VOC


TOTAL MISCELLANEOUS MAINTENANCE EMISSIONS


VOC Emissions


Contaminant Weight Percent


Emissions
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Table A-8(b)


Miscellaneous Maintenance Activities (EPN 001-MSS)


Emissions/ Event


Maintenance Activity VOC (lbs) Events / Hour Events / Year (lb/hr) (tpy)


Replacement of analyzer filters/screens 0.2 1 100 0.2 0.01


Filter/Meter Maintenance/Replacement 0.01 1 100 0.01 0.00


Spare pump startup 0.5 1 10 0.5 0.0025


Compressor maintenance 0.1 1 100 0.10 0.005


Seal inspections and other tank inspection activities 0.5 1 3 0.5 0.00075


Parts washer solvent 0.1 1 100 0.1 0.005


Maintenance on pumps 0.008 1 10 0.01 0.000


1.42 0.02


Speciation of Emissions


(lb/hr) (tpy)


Propane 43.1% 0.61 0.01


i-Butane 9.9% 0.14 0.002


n-Butane 20.4% 0.29 0.005


i-Pentane 6.7% 0.09 0.002


n-Pentane 6.7% 0.09 0.002


n-Hexane 12.5% 0.18 0.003


Benzene 0.7% 0.009 0.0002


Total 99.9% 1.42 0.02


1.42 0.02


Note:  This speciation is an overall distribution and not intended to represent compositions of individual streams


Total VOC


TOTAL MISCELLANEOUS MAINTENANCE EMISSIONS


VOC Emissions


Contaminant Weight Percent


Emissions


Texas Registered Engineering Firm F-2393 G:\2012\0140876\17232HAppA.xls


Page 21 of 23







10 ppmvd


2,000.58     ft
3
/sec


17.03 lb/lb-mol


359.04 ft
3
/lb-mol


0.02            ft
3
/sec


5.57E-05 lb-mol/sec


2.01E-01 lb-mol/hr


3.42 lb/hr


14.96 tpy


Sample Calculation:


Table A-9(b)


3.42 lb/hr


14.96 tpy


FRAC I - Ammonia Slip from SCR for Heaters 


(EPN-003SCR/VE)


Ammonia Slip Maximum Concentration 


Stack Exhaust Flow Rate


Molecular Wt of Ammonia


Ideal Gas Molar Volume


Table A-9(a)


The FRAC I train heaters will have similar design as the FRAC II train.  Both the 


New Oil heater and the Regenerator heater at FRAC II will exhaust through a 


common stack.  ETP will use SCR to reduce NOx emissions from the heaters.  


Therefore, the ammonia slip emissions from FRAC I heaters will be equal to the 


ammonia slip emissions from FRAC II.


Ammonia Emission Rate


Ammonia Flow Rate


Ammonia Emission Rate


Ammonia Flow Rate (ft
3
/sec) = Stack Exhaust Flow (ft


3
/sec) X Ammonia 


Concentration (ppmvd) / 1000000


Ammonia Flow Rate (lb-mol/sec) = Ammonia Flow Rate (ft
3
/sec) X Ideal Gas 


Molar Volume (ft
3
/lb-mol)


Ammonia Emission Rate (lb/hr) = Ammonia Flow Rate (lb-mol/hr) X Mol Wt of 


Ammonia (lb/lb-mol)


FRAC II - Ammonia Slip from SCR for Heaters 


(EPN-013SCR/VE)


Both the New Oil heater and the Regenerator heater at FRAC II will exhaust 


through a common stack.  ETP will use SCR to reduce NOX emissions from the 


heaters.  The table below calculates ammonia emissions due to unreacted 


ammonia slip.
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TABLE A-10


EMISSION AND DISTANCE LIMITATIONS (30 TAC §106.261 and §106.262)


Lone Star NGL Mont Belvieu, L.P.


Mont Belvieu, Texas


Allowable Emissions Within 106.261/262 PBR Limit?


Short-Term 


Emissions 
(a) 


(lb/hr)


Annual 


Emissions 


(ton/yr)


Short-Term 


Emissions 
(a) 


(lb/hr)


Annual 


Emissions 


(ton/yr)


Applicable Permit by 


Rule Limit


§106.261 


Allowable 


Emissions 
(b) 


(lb/hr)


§106.262(3)


Table 262


Limit Value, L 


(mg/m
3
)


ACGIH Time-


Weighted 


Average (TWA-


TLV) 
(c)


 (mg/m
3
)


Emission-


Weighted 


§106.262                                


K-Value 
(d)


§106.262 


Allowable 


Emissions EST 


(lb/hr) 
(e)


Within Houly 


PBR Allowable 


Limit? 
(f)


Percent of PBR 


Allowable Limit


Propane 1.13 2.26 4.56 3.45 §106.261(a)(2) 6.0 -- -- -- -- TRUE 94.8%


i-Butane 0.26 0.52 0.69 0.79 §106.261(a)(3) 1.0 -- 1,900 -- TRUE 94.4%


n-Butane 0.53 1.07 1.24 1.62 §106.261(a)(2) 6.0 -- -- -- TRUE 29.5%


i-Pentane 0.17 0.35 0.31 0.53 §106.261(a)(3) 1.0 -- 350 -- TRUE 48.4%


n-Pentane 0.17 0.35 0.29 0.53 §106.261(a)(3) 1.0 -- 350 -- TRUE 46.6%


n-Hexane 0.32 0.65 0.46 0.99 106.262 -- -- 180 72.4 2.49 TRUE 31.6%


Benzene 0.02 0.03 0.02 0.05 106.262 -- 3 -- 72.4 0.04 TRUE 91.4%


DGA 0.45 0.01 0.45 0.01 §106.261(a)(3) 1.0 -- -- -- TRUE 90.8%


Used Oil 0.91 0.02 0.91 0.02 §106.261(a)(3) 1.0 -- -- -- -- TRUE 90.8%


New Oil 0.91 0.02 0.91 0.02 §106.261(a)(3) 1.0 -- -- -- -- TRUE 90.8%


NOTES:


(a) See separate tables for individual source emissions from fugitives, MSS flare, tanks, and miscelleous maintenance activities.


Flare MSS related emissions are not expected to occur from both FRAC I and FRAC II simultaneously.  Therefore, Flare MSS related emissions are included for FRAC I only.


Similarly, the FRAC I and II used oil and new oil tanks are not expected to be filled simultaneously.  Therefore, hourly emissions for only one tank are compared.


(b)  Under 30 TAC §106.261, the Allowable Short-Term Emission Rate is 1.0 lb/hr for compounds that do not have a listed L value or ACGIH TLV-TWA.


(c)  Reference:  American Conference of Governmental Industrial Hygienists.


(d)  The K-value was based on a straight-line interpolation for the minimum off-plant receptor distance of 554 ft.


(e) Comparison of actual short-term emissions (LST) and allowable short-term emissions (EST). 


(f) Comparison of LST and EST.  The annual emission limits are within the annual limits under 106.261 (10 tpy) and 106.262 (5 tpy). 
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TANKS 4.0.9d


Emissions Report - Summary Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: Amine
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Amine Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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Amine - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Amine All 69.81 64.30 75.32 67.93  0.1000 0.1000 0.1000 105.0000      105.00  Option 1: VP60 = .1 VP70 = .1
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Emissions Report for: Annual  


Amine - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Amine 1.25 16.64 17.89
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TANKS 4.0.9d


Emissions Report - Summary Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: New Oil
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Fresh (New) Hot Oil Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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New Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Hot Oil All 69.81 64.30 75.32 67.93  0.1000 0.1000 0.1000 200.0000      200.00  Option 1: VP60 = .1 VP70 = .1
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Emissions Report for: Annual  


New Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Hot Oil 2.38 31.69 34.07


Page 6 of 10TANKS 4.0 Report


12/7/2011file://C:\Program Files\Tanks409d\summarydisplay.htm







TANKS 4.0.9d


Emissions Report - Summary Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: Used Oil
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Used Oil Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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Used Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Hot Oil All 69.81 64.30 75.32 67.93  0.1000 0.1000 0.1000 200.0000      200.00  Option 1: VP60 = .1 VP70 = .1
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Emissions Report for: Annual  


Used Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Hot Oil 2.38 31.69 34.07
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Emissions Report for: Annual  


TANKS 4.0.9d


Emissions Report - Summary Format 


Total Emissions Summaries - All Tanks in Report


Tank Identification    Losses (lbs)


Amine ETP Vertical Fixed Roof Tank Houston, Texas 17.89


New Oil ETP Vertical Fixed Roof Tank Houston, Texas 34.07


Used Oil ETP Vertical Fixed Roof Tank Houston, Texas 34.07


Total Emissions for all Tanks: 86.02
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TANKS 4.0.9d


Emissions Report - Summary Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: Amine
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Amine Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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Amine - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Amine Jul 76.90 71.00 82.80 67.93  0.1000 0.1000 0.1000 105.0000      105.00  Option 1: VP70 = .1 VP80 = .1
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Emissions Report for: July  


Amine - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Amine 0.10 1.48 1.59
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TANKS 4.0.9d


Emissions Report - Summary Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: New Oil
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Fresh (New) Hot Oil Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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New Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Hot Oil Jul 76.90 71.00 82.80 67.93  0.1000 0.1000 0.1000 200.0000      200.00  Option 1: VP70 = .1 VP80 = .1
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Emissions Report for: July  


New Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Hot Oil 0.20 2.82 3.02
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TANKS 4.0.9d


Emissions Report - Summary Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: Used Oil
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Used Oil Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)
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Used Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Hot Oil Jul 76.90 71.00 82.80 67.93  0.1000 0.1000 0.1000 200.0000      200.00  Option 1: VP70 = .1 VP80 = .1
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Emissions Report for: July  


Used Oil - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Summary Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Hot Oil 0.20 2.82 3.02
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Emissions Report for: July  


TANKS 4.0.9d


Emissions Report - Summary Format 


Total Emissions Summaries - All Tanks in Report


Tank Identification    Losses (lbs)


Amine ETP Vertical Fixed Roof Tank Houston, Texas 1.59


New Oil ETP Vertical Fixed Roof Tank Houston, Texas 3.02


Used Oil ETP Vertical Fixed Roof Tank Houston, Texas 3.02


Total Emissions for all Tanks: 7.63
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TANKS 4.0.9d


Emissions Report - Detail Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: SlopTank
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Slop Water Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


Page 1 of 6TANKS 4.0 Report


12/14/2011file://C:\Program Files\Tanks409d\summarydisplay.htm







SlopTank - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Detail Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Hot Oil All 69.81 64.30 75.32 67.93  0.1000 0.1000 0.1000 200.0000      200.00  Option 1: VP60 = .1 VP70 = .1
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SlopTank - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Detail Format 


Detail Calculations (AP-42)


Annual Emission Calcaulations  


Standing Losses (lb): 31.6881
   Vapor Space Volume (cu ft): 678.5840
   Vapor Density (lb/cu ft): 0.0035
   Vapor Space Expansion Factor: 0.0375
   Vented Vapor Saturation Factor: 0.9692
  
Tank Vapor Space Volume:  
   Vapor Space Volume (cu ft): 678.5840
   Tank Diameter (ft): 12.0000
   Vapor Space Outage (ft): 6.0000
   Tank Shell Height (ft): 15.0000
   Average Liquid Height (ft): 9.0000
   Roof Outage (ft): 0.0000
  
Roof Outage (Cone Roof)  
   Roof Outage (ft): 0.0000
   Roof Height (ft): 0.0000
   Roof Slope (ft/ft): 0.0000
   Shell Radius (ft): 6.0000
  
Vapor Density  
   Vapor Density (lb/cu ft): 0.0035
   Vapor Molecular Weight (lb/lb-mole): 200.0000
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.1000
   Daily Avg. Liquid Surface Temp. (deg. R): 529.4813
   Daily Average Ambient Temp. (deg. F): 67.9125
   Ideal Gas Constant R  
       (psia cuft / (lb-mol-deg R)): 10.731
   Liquid Bulk Temperature (deg. R): 527.6025
   Tank Paint Solar Absorptance (Shell): 0.1700
   Tank Paint Solar Absorptance (Roof): 0.1700
   Daily Total Solar Insulation  
       Factor (Btu/sqft day): 1,405.5061
  
Vapor Space Expansion Factor  
   Vapor Space Expansion Factor: 0.0375
   Daily Vapor Temperature Range (deg. R): 22.0322
   Daily Vapor Pressure Range (psia): 0.0000
   Breather Vent Press. Setting Range(psia): 0.0600
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.1000
   Vapor Pressure at Daily Minimum Liquid  
       Surface Temperature (psia): 0.1000
   Vapor Pressure at Daily Maximum Liquid  
       Surface Temperature (psia): 0.1000
   Daily Avg. Liquid Surface Temp. (deg R): 529.4813
   Daily Min. Liquid Surface Temp. (deg R): 523.9732
   Daily Max. Liquid Surface Temp. (deg R): 534.9893
   Daily Ambient Temp. Range (deg. R): 21.3083
  
Vented Vapor Saturation Factor  
   Vented Vapor Saturation Factor: 0.9692
   Vapor Pressure at Daily Average Liquid:  
       Surface Temperature (psia): 0.1000


Page 3 of 6TANKS 4.0 Report


12/14/2011file://C:\Program Files\Tanks409d\summarydisplay.htm







   Vapor Space Outage (ft): 6.0000
  
Working Losses (lb): 2.3810
   Vapor Molecular Weight (lb/lb-mole): 200.0000
   Vapor Pressure at Daily Average Liquid  
       Surface Temperature (psia): 0.1000
   Annual Net Throughput (gal/yr.): 5,000.0000
   Annual Turnovers: 0.6567
   Turnover Factor: 1.0000
   Maximum Liquid Volume (gal): 7,614.2666
   Maximum Liquid Height (ft): 9.0000
   Tank Diameter (ft): 12.0000
   Working Loss Product Factor: 1.0000
  
  
Total Losses (lb): 34.0691
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Emissions Report for: Annual  


SlopTank - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Detail Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Hot Oil 2.38 31.69 34.07
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TANKS 4.0.9d


Emissions Report - Detail Format 


Tank Indentification and Physical Characteristics


Identification  
 User Identification: SlopTank
 City: Houston
 State: Texas
 Company: ETP
 Type of Tank: Vertical Fixed Roof Tank
 Description: Slop Water Tank


Tank Dimensions  
 Shell Height (ft): 15.00
 Diameter (ft): 12.00
 Liquid Height (ft) : 9.00
 Avg. Liquid Height (ft): 9.00
 Volume (gallons): 7,614.27
 Turnovers: 0.66
 Net Throughput(gal/yr): 5,000.00
 Is Tank Heated (y/n): N


Paint Characteristics  
 Shell Color/Shade: White/White
 Shell Condition Good
 Roof Color/Shade: White/White
 Roof Condition: Good


Roof Characteristics  
 Type: Cone
 Height (ft) 0.00
 Slope (ft/ft) (Cone Roof) 0.00


Breather Vent Settings  
 Vacuum Settings (psig): -0.03
 Pressure Settings (psig) 0.03


Meterological Data used in Emissions Calculations: Houston, Texas (Avg Atmospheric Pressure = 14.7 psia)


Page 1 of 6TANKS 4.0 Report


12/14/2011file://C:\Program Files\Tanks409d\summarydisplay.htm







SlopTank - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Detail Format 


Liquid Contents of Storage Tank


 
Daily Liquid Surf. 


Temperature (deg F)


Liquid 
Bulk 


Temp  Vapor Pressure (psia)
Vapor 


Mol.  
Liquid 
Mass  


Vapor 
Mass  Mol.  Basis for Vapor Pressure


Mixture/Component Month Avg. Min. Max. (deg F)  Avg. Min. Max. Weight.  Fract.  Fract.  Weight  Calculations


Hot Oil Jul 76.90 71.00 82.80 67.93  0.1000 0.1000 0.1000 200.0000      200.00  Option 1: VP70 = .1 VP80 = .1
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SlopTank - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Detail Format 


Detail Calculations (AP-42)


Month: January February March April May June July August September October November December


Standing Losses (lb):       2.8236
   Vapor Space Volume (cu ft):       678.5840
   Vapor Density (lb/cu ft):       0.0035
   Vapor Space Expansion Factor:       0.0399
   Vented Vapor Saturation Factor:       0.9692
        
Tank Vapor Space Volume:        
   Vapor Space Volume (cu ft):       678.5840
   Tank Diameter (ft):       12.0000
   Vapor Space Outage (ft):       6.0000
   Tank Shell Height (ft):       15.0000
   Average Liquid Height (ft):       9.0000
   Roof Outage (ft):       0.0000
        
Roof Outage (Cone Roof)        
   Roof Outage (ft):       0.0000
   Roof Height (ft):       0.0000
   Roof Slope (ft/ft):       0.0000
   Shell Radius (ft):       6.0000
        
Vapor Density        
   Vapor Density (lb/cu ft):       0.0035
   Vapor Molecular Weight (lb/lb-mole):       200.0000
   Vapor Pressure at Daily Average Liquid        
       Surface Temperature (psia):       0.1000
   Daily Avg. Liquid Surface Temp. (deg. R):       536.5686
   Daily Average Ambient Temp. (deg. F):       82.5500
   Ideal Gas Constant R        
       (psia cuft / (lb-mol-deg R)):       10.731
   Liquid Bulk Temperature (deg. R):       527.6025
   Tank Paint Solar Absorptance (Shell):       0.1700
   Tank Paint Solar Absorptance (Roof):       0.1700
   Daily Total Solar Insulation        
       Factor (Btu/sqft day):       1,887.1220
        
Vapor Space Expansion Factor        
   Vapor Space Expansion Factor:       0.0399
   Daily Vapor Temperature Range (deg. R):       23.5987
   Daily Vapor Pressure Range (psia):       0.0000
   Breather Vent Press. Setting Range(psia):       0.0600
   Vapor Pressure at Daily Average Liquid        
       Surface Temperature (psia):       0.1000
   Vapor Pressure at Daily Minimum Liquid        
       Surface Temperature (psia):       0.1000
   Vapor Pressure at Daily Maximum Liquid        
       Surface Temperature (psia):       0.1000
   Daily Avg. Liquid Surface Temp. (deg R):       536.5686
   Daily Min. Liquid Surface Temp. (deg R):       530.6689
   Daily Max. Liquid Surface Temp. (deg R):       542.4683
   Daily Ambient Temp. Range (deg. R):       20.3000
        
Vented Vapor Saturation Factor        
   Vented Vapor Saturation Factor:       0.9692
   Vapor Pressure at Daily Average Liquid:        
       Surface Temperature (psia):       0.1000
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   Vapor Space Outage (ft):       6.0000
        
Working Losses (lb):       0.1984
   Vapor Molecular Weight (lb/lb-mole):       200.0000
   Vapor Pressure at Daily Average Liquid        
       Surface Temperature (psia):       0.1000
   Net Throughput (gal/mo.):       416.6667
   Annual Turnovers:       0.6567
   Turnover Factor:       1.0000
   Maximum Liquid Volume (gal):       7,614.2666
   Maximum Liquid Height (ft):       9.0000
   Tank Diameter (ft):       12.0000
   Working Loss Product Factor:       1.0000
        
        
Total Losses (lb):       3.0220
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Emissions Report for: July  


SlopTank - Vertical Fixed Roof Tank 
Houston, Texas  


TANKS 4.0.9d


Emissions Report - Detail Format 


Individual Tank Emission Totals


 Losses(lbs)


Components Working Loss Breathing Loss Total Emissions


Hot Oil 0.20 2.82 3.02
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SCREEN3 Modeling Results 
Appendix C 


 
January 13, 2012 


Project No. 0140876 


Environmental Resources Management 


15810 Park Ten Place, Suite 300 


Houston, Texas  77084 
(281) 600-1000 







Conversion from Annual to 


3-Hour Mulitplying Factor 
1


0.90 Unitless


8-Hour Mulitplying Factor 
1


0.70 Unitless


24-Hour Mulitplying Factor 
1


0.40 Unitless


Annual Mulitplying Factor 
1


0.08 Unitless


EPN FIN Description


Stack 


Diameter 


(m)


Stack 


Height 


(m)


Stack Exit 


Velocity 


(m/s)


Stack Exit 


Temperature 


(K)


NOX 


Emissions


(lb/hr)


NOX Emissions


(g/s)


Maximum Ground-


Level 


Concentration 


(ug/m
3
)
2


Annual 


Concentration


Distance to Maximum 


Ground-Level 


Concentration (m)


012-THERMO AMINETRT-2 Thermal Oxidizer 0.61 54.86 8.63 1088.71 1.11 0.14 1.62 0.13 487


013-SCR/VE HOHTR-2 New Oil Heater 2.32 30.48 13.44 563.71 2.70 0.34 0.86 0.07 1,015


013-SCR/VE REGENHTR-2 Regenerator Heater 2.32 30.48 13.44 563.71 0.46 0.06 0.15 0.01 1,015


004-FLARE 004-FLARE Flare - MSS 1.37 126.49 33.22 962.59 4.17 0.52 1.02 0.08 956


002-THERMO AMINETRT-1 Thermal Oxidizer 0.61 54.86 8.63 1088.71 1.11 0.14 1.62 0.13 487


003-SCR/VE HOHTR-1 New Oil Heater 2.32 30.48 13.44 563.71 2.70 0.34 0.86 0.07 1,015


003-SCR/VE REGENHTR-1 Regenerator Heater 2.32 30.48 13.44 563.71 0.46 0.06 0.15 0.01 1,015


004-FLARE 004-FLARE Flare 1.37 126.49 33.22 962.59 4.19 0.53 1.04 0.08 956


010-DGEN1 010-DGEN1
Emergency Diesel 


Generator 1
0.20 6.10 45.82 783.15 3.94 0.50 Note 4 4.98 111


011-DGEN2 011-DGEN2 Firewater Pump 0.20 6.10 45.82 783.15 3.94 0.50 Note 4 4.98 111


Screening Total 7.32 10.55


De Minimis 0.70 1.00


< De Minimis? NO NO


Notes: Background
3 124.98 25


1. From TCEQ Air Quality Modeling Guidelines (RG-25). Total Concentration 132.30 35.55


2. Screen 3 concentrations were obtained by modeling distance of 1m to 50,000m from the source. NAAQS Standard 188 100


3. Three-year (2007-2009) average NOX monitoring data from the Lang Road monitoring station. %NAAQS 70.37% 35.55%


< 90% NAAQS? YES YES


Modeling Assumptions were as follows:


Receptor Height = 0 m


Urban/Rural = Rural


Building Downwash = No


Full Meteorological Data = Yes


Receptor Grids = Automated


0 m


NAAQS Dispersion Modeling Demonstration using Screen 3 Model


Lone Star NGL Mont Belvieu, L.P. - FRAC II Gas Plant


Mont Belvieu, Texas


Terrain height above stack base 


=


Screen 3 Modeling ResultsScreen 3 Modeling Inputs


4. Per the EPA memo "Additional Clarification Regarding Application of Appendix W Modeling Guidance for the 1-hour 


NO2 National Ambient Air Quality Standard" (March 1, 2011), the agency recommends intermittent sources such as 


emergency engines not be included in 1-hour NO2 modeling.  The engines are included in the annual NO2 NAAQS 


modeling.
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ATTACHMENT 1


PROJECT/PROCESS DESCRIPTION


Proiect Description


Lone Star NGL Mont Belvieu Fractionators LLC (Lone Star) registered two independently operated
natural gas liquids (NGL) fractionation plants (i.e., FRAC I and FRAC II Plants) located at a single site
near Mont Belvieu, Texas, in Chambers County. The Plants separate Y-grade NGL into constituent gas
and liquid products for sale to customers. The Texas Commission on Environmental Quality (TCEQ)
issued Standard Permit Registration No. 93813 for these two plants. The FRAC I Plant construction has


been completed, and FRAC I has commenced operation. The FRAC II Plant is currently under
construction. Lone Star is submitting this Standard Permit revision to update emission representations for
the FRAC I Plant based on the as-built operating configuration.


The updates to FRAC I Plant representations include the following:


. Increased the maximum heat input for the hot oil heater (Facility Identification Number [FIN]
HOHTR-l) from270 million British thermal units per hour (MMBtu/tr) to 283 MMBtu/tr;


o lncreased the maximum heat input for the regeneration heater (FIN REGENHTR-I) from
46 MMBtU/hr to 55 MMBtu/hr;


o Decreased the rated fuel gas flow rate of the thermal oxidizer (FIN 0O2-THERMO) from
IO MMBTU/hI tO 5 MMBfu/hI;


. Updated the potential to emit (PTE) calculation for the thermal oxidizer to include a 10%o


contingency from the Amine Unit;
. Updated the PTE calculations for the flare combustion emissions to include waste gas


combustion;
o Added piping vents (e.g., compressor seals) to flare calculation;
o Updated equipment component counts (FIN 009-FUGITI) to reflect actual piping based upon


Leak Detection and Repair (LDAR) counts;
o Removed302-barrel (bbl) used oil tank;
o Removed 302-bbl new oil tank;
o Added a302-bbl35% amine tank;
o Added one 500-gallon (gal) diesel tank; and
o Added slop water loading.


Figure l-1 is an area map showing the location ofthe Plants and the surrounding area. Figure l-2 is the
plot plan of the Plants. Figure l-3 depicts a simplified process flow diagram for each Plant.


Process Description


NGL feed enters each Plant and passes through a closed loop amine unit. The unit uses amine contractors
to remove carbon dioxide (CO) and hydrogen sulfide (H2S) from the NGL stream. Other hydrocarbons
(volatile organic compounds, VOC) are absorbed in this process as well. The saturated (rich) amine
enters a flash tank (Facility Identification Numbers [FINs] AMINETRT-1, AMINETRT-2) where gaseous
vapors are flashed and sent to an associated thermal oxidizer (FINs O02-THERMO, 0I2-THERMO) for
combustion. The liquid portion from the amine flash tank is routed to an amine regenerator, where heat
from the Plant's heating oil system (FINs HOHTR-I, HOHTR-2) volatilizes the remaining CO2, H2S and
VOC from the rich amine stream. The lean amine is returned to the amine contactors for reuse while the
waste gas from the amine regenerator is routed to the associated thermal oxidizer for combustion of H2S
and VOC.
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From the amine unit, the NGL is routed through a molecular sieve dehydration unit, where the water
content in the NGL is reduced. A regeneration heater (FINs REGENHTR- l, REGENHTR-2) heats a
small amount of natural gas that is slip-streamed as needed to regenerate the sieve beds. All gas is routed
back into the system inlet. There are two beds in the molecular sieve design, and only one bed is
regenerated at a time. The molecular sieve dehydration unit does not have vents to the atmosphere, and
wet gas from the regenerated bed is routed back to the system.


NGL leaving the dehydration unit is fed to a series of trayed columns for separation into constituent
product gases. The column contains a reboiler located at the bottom of the column that is heated by the
Plant's heating oil system. As the NGL enters the column in the middle, the reboiler vaporizes a portion
of the feed to produce stripping vapors rising inside the column. This stripping vapor rises up through the
column contacting down-flowing liquids allowing for the fractionation of the liquids. Vapor leaving the
top of the column enters a condenser where heat is removed by a cooling medium and the vapor
condensed. Liquid is returned to the column as reflux to limit the loss of heavy components overhead.
The product leaving the lower part of the column has the highest boiling point, whereas the hydrocarbon
leaving the top of the column has the lowest boiling point.


The separated streams (ethane, propane, butanes, and natural gasoline) are sent via pipeline to off-site
storage for pending sale to customers.


The Plant has an emergency diesel generator (FIN 010-DGENI) for use in the case of loss of electrical
power, and an emergency diesel fire v/ater pump (FIN 0l I-DGEN2). Each engine has a small diesel fuel
storage tank. An air-assisted flare (FIN 004-FLARE) is installed to control emergency process releases,
streams resulting from maintenance, startup, and shutdown activities, and piping vents (e.g., seal vents).


There are several storage tanks at the Plants that support operations. These include amine and slop water
tanks that have storage capacities less than 20,000 gallons each.


Attachment 3 contains emission rate calculations for each emission source located at the Plants.
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FI.ARE POTENTIAL TO EMTT SUMMARY


STANDARD PERJVIIT REGISTRATION REYISION


FRAC I PI.A]\[T AS.BUILT UPDATE PROJECT


LONE STAR NGL MONT BELVIEU


Potential to Emit
frcm FRAC I Plsnt


Potential to Emit
from FRAC II PlsntPotential to Emit


from Pilot Gmu Blowdown/Starter Ventsb Blowdom/Starter Ventsc
Hourly Annual Hourly Annual Hourly Annual Hourly Annual


Decriptioo Pollutant (lb/hr) (tlyr) (lb/hr) (I/yr) (b/hr) CI/yr) (lb/hr) [/yr)


Potential to Emit
Total


EPN FIN


004-FLARE FRACIMSS, FRACIIMSS, FRAC I md lI Flm CO 0.05 0.22 9.1I 0.87 8.32 O.tO 17.48 1.19
&004-FLARE (MSS) NOx 0.03 0.13 4.56 0.43 4.17 0.05 8.76 0.51


PM 0.002 0.01 0.25 0.023 0.00 0.00 0.25 0.03


SOz 0.0001 0.0004 0.0r 0.0012 0.00 0.00 0.0r 0.002


voc 0.001 0.004 6.2s 0.10 4.35 0.05 10.60 0.15 e
Bmene 0.0000004 0.000002 0.0001 0.00001 - 0.0001 0.00001


u 
Emissions are fiom the Flre Pilot Gas Combustion Potential to Emit worksheet.


b 
Emissions re fiom Flarc Waste GB Combution Potmtial to Emit worksheet.


" Emissiom re fom Standtrd Pmit No. 93813 Registration.


(







FI,ARE PILOT GAS COMBUSTION POTENTIAL TO EMIT


STANDARD PERMIT REGISTRATION REVISION


FRAC I PI.ANT AS.BUILT UPDATE PROJECT


LONE STARNGL MONT BELVIEU


Pilot Fuellower Annual


Flow Heating Operating Eours


Rate Value Hours Emission Hourly u Annual b


EPN FIN Description (scf/hr) (Btu/scf) (hr/yr) Pollutant Factors u Unib (lb/hr) (T/yr)


OO+FLARE O0+FLARE FRAC Iand IIFlare 200 927 8,760 CO 0.2755 lbA4MBtu 0.05 0.22


NOx 0,1380 lbA4MBtu 0.03 0.13


PM " 7.6 lbMMscf 0.002 0.01


SOz 4.0 ppm H2S 0.0001 0.0004


VOC 5.5 lbAvlMscf 0.001 0.004


Benzene 0.0021 lbAv1Mscf 0.0000004 0.000002


An example calculation for hourly CO emissions follows:


CO ob,/hr) = (Fuel Flow Rate, scflhr) * @uel Heafing Value, Btu/scf) * (MI\4/101 t @mission Factor, lb/MMBtu)


CO (b/trr) = (200 scflhr) * (927 Btu/scf) $ (MlWlO^6) * (0.2755lbA4MBtu)


0.0s lb/hr CO


emissions follows:


PM Qb/hr): (Fuel Flow Rate, scf/hr) { (M}v1l10t t @mission Factor, lb,4r4Mscf)


PM (lb/hr): (200 scf/hr) " (MlWl0^6) t (7.6 lbAv1Mscf)


0.002 rb/h PM


SO2 emission rates are estimated using a mass balance approach and the actual H2S content ofthe gas. An example calculation for hourly SO2 emissions follows:


SO2 Qb/hr) 
: 


@uel Flow Rate, scflhr) t (MMscfll0^6scf) * (H2S Content, ppm) + (1 lLmoU379 scf) t (34.06 lb HzS/lbmol) * (64.06 lb 502/32.06 lb H2S)


SOr Qb/hr): (200 scflhr) t (MMscfll0^6scf) * (4.0 scf H2S/Ir4Mscf gas) t (l lEmoV379 scfl * (34.06 lb Fl2S/lb-mol) i (64.06 lb SO2/ 34.06 lb H2S):@
b An example calculation for annual CO emissions follows:


CO (T/yr) : (Hourly Emissions, lb/hr) * (Annual Operating Hours, hr/yr) * ( I T/2,000 lb)


CO (T/yr) = (0.0s lb/hr) * (8,760 hr/yr) * (l T/2,000 lb)


0.22 T/yr CO


" The flares are smokeless per 40 CFR g60. I 8 requirements. However, per TCEQ guidance, although PM emissions are estimated to be negligible, they are estimated using


AP-42Table1.zl-2. AllPMisexpectedtobelessthanlmicronindiameter(perfootnote'c'ofAP42Table1.4-2).


Potentiat to Emit


(


(


)


T







FI.ARE WASTE GAS COMBI.ISTION POTENTIAL TO EMft
STANDARD PER}IIT REGISIRATION REVISION


TRAC I PLANT AS.BUILT UPDATE PROJECT


LONE STARNGL MONT BELVIEU


Inlet Gas


f,'low Rateu


Hourty Atrnual -
(lb/hr) (tb/yr)


Waste Gas
Lower


Heating
Value


(Btu/lb)


Potential to Emit b


Description Pollutant
Emission


Factors b Units
Hourly Annual
(lb/hr) (T/yr)


OO4-FLARE FRACIMSS, FRAC I and II Flare
FRACIIMSS


1,660 315,326 19,924 9.1 I 0.87


4.56 0.43


0.25 0.023


0.01 0.0012


0.18 0.017


0.0001 0.00001


CO


Nox


PM.


Soz


voc
Benzene


0.2755


0.1 3 80


7.6


4.0


5.5


0.002r


IbA4MBfu


lbA4MBtu


lbAvIMscf


ppm H2S


lbAvIMscf


lbAvIMscf


u 
Waste Gas Flow Rate includes a l0olo contingency factor to allow for fluctuations in gas composition.


b Emission Factors for CO and NOx are based upon the Draft TNRCC Guidance Document for Flares and Vapor Oxidizers (dated 10/00) for non-assisted high-Btu flares.


Example calculations for CO emissions follow:


CO flb/hr) : (Waste Gas Flow Rate, lb/hr) * (Heating Value, Bhr/lb) * (MN1/1,000,000) x (Emission Factor, lb/\4MBtu)


co 0b/IlI) = (1,660 lbltu) * (19,9248tullb) * (M1w1,000,000) * (0.27ss lb/MMBtu)


CO (T/yr): (Waste Gas FIow Rate, lb/yr) * (Heating Value, Btr:/lb) * (MtW1,000,000) * (Emission Factor, lb/'lr4MBtu) * (T/2,000 lb)


CO (T/yr) = (3r5,326lblyr) * (19,924 Btu/lb) * (MIW1,000,000) * (0.2755 lbAIMBtu) * (T/2,000 lb)


0.87 T/vr CO


The Emission Factors for PM and VOC are based upon AP-42 Table 1.4-2 and Benzene emission factor from Table 1.4-3 (dated 7198). An example calculation for hourly PM
emissions follows:


PM (b/hD = (Waste Gas Flow Rate, lb/hr) * (Heating Value, Btu/lb) * (MN,y1,000,000) * (AP42 Emission Factor, lb/lvlMscD I (AP42 EF Heat Rate, Btu/scfl


PM flb/hr) = (1,660 lbltu) * (19,924 Btunb) / (MI!{/l,000,000) * (7.6 lbMMscfl / (1,020 Btu/scfl


SO2 emissions esfimated by converting the actua.l H2S content of the gas to SO2. An example calculation for hourly SO2 emissions follows:


SO2 flb/hr) = (Waste Gas Flow Rate, lb/h) * (H2S Content, ppm) * (64.06 lb 502/34.06 lb H2S)


SO2 flb/hr) = (1,660 lb/hr) * (4.0 ppm FI2S) * (MtW1,000,000) * (64.06 lb 502/34.06 lb H2s)


"Theflaresaresmokelessper40CFR$60.l8requirements. However,perTCEQguidance,althoughPMemissionsareestimatedtobenegligible,theyareestimatedusingAP42
Table 7.4-2. All PM is expected to be less tlran I micron in diameter (per footnote "c" of AP-42 Table 1.4-2).


o


EPN FIN


ll







FRAC I PI-ANT MSS POTENTIAL TO EMIT


STANDARD PERMIT REGISTRATION REVISION


FRAC I PLANT ASBUILT UPDATE PROJESI


LONE STARNGL MONT BELVIEU


FIN:


Total Flow (lb/event):


Event Duration (hr):


Annual Frequency (events/yr):


FRACIMSS


17,760


12


1


Component
Concentration


(wt%)
LHV


(Btu/lb)


Llncontrolled Emissions
per FRAC


Hourly Annual
(lb/hr) (I/yr)


FRACIMSS


Potential to Emit'
Hourly Annual
(lb/hr) (t/yr)


FIare
DRE
(%)


Methane


Ethane


Propane


i-Butane


n-Butane


i-Pentane


n-Pentane


n-Hexane


2.s%


68.1%


21.5o/o


2.s%


3.9%


0.6%


0.5%


0.4%


21,502


20,416


19,929


19,614


19,66s


t9,451


19,499


l 9,39 r


40.70


1,108.67


350.02


40.70


63.49


9.77


8.14


6.s l


0.49


13.30


4.20


0.49


0.76


o.t2
0. l0
0.08


0.41


I 1.09


3.s0


0.81


1.27


0.20


0. l6
0.13


0.005


0.13


0.04


0.01


0.02


0.002


0.002


0.002


t)


99o/o


99o/o


99%


98%


98o/o


98o/o


98%


98%


TOTAL:


TOTALVOC:


100.0% 2027s 1,628.00


478.63


19.54


5.75


17.57


6.01


0.21


0.08


a Potential to Emit @TE) for FRAC I for each compound is estimated using a mass balance approach from the previous application. A l0%
contingency has been added to the calculated emission rates to allow for fluctuations in gas composition. An example calculation for methane


follows:


CH+ Uncont. Qb/tr; = (Total Flow, lb/event) * (Component wtolo) / (hr/even| * ( I . 1 Contingency)


CFIa Uncont. (lb/k) = ( 17,760 lb/event) * (2.5o/o vtf/o) / (12 hr/event) * (1.1 )


40.70


CII4 PTE (bihr): (CH4 Uncont., lb/hr) * (1 - Flare DRE, wt"%)


CH4 PTE flb/hr) = (40.70|blhr) * (I -99%ttP/,)


0.41 lb/hr CH1


6







FRAC I PIPING VENTS TO I'LARE POITNTIAL TO EMIT


STANDARD PER}IIT REGISTRATION REVISION


FRAC I PI.ANTAS-BUILT UPDATE PROJECT


LONE STAR NGL MONT BELVIEU


FIN:


Total Organics Flow (scflhr):


Annual Hows (hr/yr):


F-I-PV


224.00


8,760


Uncontrolled Emissions


F-I-PV


Potential to Emitu


Component
Concentration


(wlo/ol
LHV


(Btu/rb)
Hourly
(lb/hr)


Annual
(T/yr)


Flare
DRE
(%l


Hourly Annual


flb/hr) (T/yr)


Methane


Ethane


Propane


i-Butane


n-Butane


i-Pentane


n-Pentane


n-Hexane


0.0%


0.5%


99.0%


0.5o/o


0.0o/o


0.0Yo


0.0o/o


0.0%


2r,502
20,416


19,929


19,614


19,665


19,451


19,499


19,391


0.00


0. l0
28.38


0.19


0.00


0.00


0.00


0.00


0,00


0.43


t24.31


0.83


0.00


0.00


0.00


0.00


99%


99Yo


99%


98%


98%


9\Yo


98%


98%


0.00


0.001


0.284


0.0M


0.00


0.00


0.00


0.00


0.00


0.004


1.243


0.017


0.00


0.00


0.00


0.00


TOTAL:


TOTAL VOC:


l00.DVo 19,930 0.29


0.29


1.26


1.26


28.67


28.57


t25.57


125.14


u Potential to Emit (PTE) for the Export Frac seal vents for each compound is estimated using a mass balance approach from the previous


application. A I 0% contingency has been added to the calculated emission rates to allow for fluctuations in gas composition. An example


calculation for ethane follows:


C2H5, Uncont. (b/tr) : (Total Ftow, lbievent) * (Component wtolo) t (1. I Contingency)


C2Fl6 Uncont. (b/t'r) = (224.00 scfrn) * (0.5% wPlo) x (1. I)


0.10 lb/hrCIl4


C2H6 PTE (b/trr): (C2H6 Uncont., lb/hr) * (l - Flare DRE, wtolo)


C2H6 PTE 0b/tt9 = ( 0. I 0 lb/hr) * (l - 99y, wto/.)


0.001 lb/hr CH4


Ir


()







FRAC I PTIINT PIPING FUGITIVES PIOTENTI.AL To EMIT


STATIDARI' PERMIT RIGII|TRATION REVISION


FRAC I PIIINT AS.BTIILT T'PDATE PROJECI


II)NE STAR NGL MONT BELVIEU


CoEpotrnt/StMD
NEEbffof FadoB' Eoum


CoEporotr (lbihrdEDorot) (br/F)
Contmt CoEGtrl Contmt Cotri@t


(%l l%\ (.t"t (%l


Marlmum Marlnuo MulEum Maxhrlm
EEisiotr OperatiEg VOC B@@e COr CE PTEVOC PTEBe@Ee PTEC0, PrECHT PTECOTT


Eourly b Aanual ' Hourly b Aoousl' Atooal' Aooual' Aooual '
PTE VOC


(lb/hr) (flyr) (lb/tr) CI ")
(vyr) (r ") (flF)


REdEdiotr


CEdit '
(tl


ValG
G3
Gd (PrDp)lene)


Ga(E$m)
Ga (Pmpme)
Gd (Brt@)
GB o$btr@)
Light Li$id (N8tural G@lie)
Lisht Liqoid (NGL)
Ligtrl Liquid
Wffi/Oil
Ileary Iiguid


Reli6f ValB
Ga
Ga (Ethe)
Gd (Prcp@e)


Ga (Bule)
GB (lsbut8@)
Ligll Liquid (NatoEl G@lim)
Lisbl Liquid (NGL)
Wffi/Oil
IIery Liwid


CoEp@r S€ols


GB
GB (kopylerc)
GE (I-BEtu)


Pmo Salsd
Ga
Ga (Eli@)
G6 (Prep@e)


GB (Bu@)
GB 0sbuhe)
LiBht LiqEid (NffiEl Geli@)
UshtLi@id (NGL)
Wffi/Oil
Hea\y Liguid


706
636


452
546


450
927
5t7
450


0


96


n8


27


t00%
I 00%


t%
100%
1000/.


loiyo
100%


750/.


t00%
100%
I 00%


1000/o


t%
t9no/o


100%
l00o/o


t00%
750/.


100%
t00%


toovo
t00%
t00%


t00%
tYo


t00%
tol%
toDo/o


100%
?syo
taoo/o


I 00e/"


0.2 I0l
0.1598


0.0012
0.1725


0.1202
0.2475


0.00t5
0.0557


0.0000


0.0207
0.0t8t


0-0157


0 0002


0.06 t9
0.0138


0.0138


0.1 I 55


0.049J


0.0309


0.0014


0.00 l9
0.0010
0.00t9


0.0019


0.0000


0.001e


0.0033


0.00t9
0 0004


0.0060
0.0001
0.0t36


0.9202
0.7417


0.0053


0.7555


0.5265


t.0t4l
0.0066


0.2440
0.0000
0.090?


0.0793


0.0688


0.0009


0.2711


0.0604


0.0604


0.5059


0.2I6t
0.1353


0.0061


0.0083


0.00.14


0.0083


0.0083


0.0000


0.00t3
0.0145


0.0083
0,00t8
0.0263
0.00lx
0.0596


0.0000
0.0000


0.0000


0.0000


0.0000


0.0000


0.0000


0.0010


0.0000


0.0000


0.0000


0.0000
0.0000


0.0000


0.0000


0.0000


0.00t2
0.0009
0.0000


0.0000


0.0000
0.0000


0.0000
0.0000


0.0000
0.0000


0.0000
0.0044


0,0000
0.0000


0.0000


0.0000
0.0000


0.0000


0.0000


0.0000


0.0053


0.0039
0.0000


0.0000


0.0000
0.0000


0.0000


0.0000


0.0000
0.0000


0.00M
0.0000
0.0000


16.463
0.0000


0.t u3
0.0000


0.0000


0.0000


0.0000


0.0126
0.0000


0.0000
0.0000


o.00992
0.008,
0.0089


0.0089


0.0089


0.0089


0.0000948


0.00J5


0.0055


0.000216


0.0000185


0.0t94
0.2293
02293
0.2291


02293
0,0165


0.0t65
0.0309


0.00006t3


0.0194


0.0t94
0.0194


0.00529


0.00529


0.00529


0,00J29


0.00529


0.00u9
0.02866


0.000052


0.00t l3


8,760
8,750


8,760


8,760


8,760


8,760


t,760
8,760


8.760


8.760


8,760


0.0000 0.0000


0.0000 0.0000
0.0000 0.0000


0.0000


0.0000


0.0000


0.0000


0.0000


0.0000


0.0000


0.0000
0.0000


0.0001
0.0000


0.0000


4% t3"/. 9T/.
0% tr/" gv/o


00/o t% 9T/o
0% o% 97"/.


0o/o 0o/. 9?"/o


0% 0% 97"/.


00/. 0% 9v/o
e/o 0.19y. 97"/o


00/. 0% gv/o


0o/o 0% f/o
0% 0% oo/o


4% A50/6 97./o
00/o t% 9?"/.
0% oyo gv/o


0o/o 0o/. 9T/o
0% 0o/o 9T/o
0% 00/" 00/o


0% 0.t90/. f/o
oo/r 0o/6 tr/"
00/o 0Y. P/.


ov" ov" 9so/"


0v" ff/" gso/"


oo/. o% 95%


4% t5% 93%
|Yo lo/. 93%
0% f/o 93%
iyo 0% e3%


0% 0o/o 93%
o% e/o 930/.


0y. 0.19% 93%
0% oyo iyo
0% 0% 0%


00/o


o%


o%


00/.


0%


e/.
t%


1.3%


0o/o


0%


0%


oo/.


oo/.


0%
00/o


0%


lo/o


t.3%
0"/o


e/.


0%


f/o
0o/o


00/"


tr/o


t%
t.3%
06/6


0%


0.0368 0.7822
0.0000 0.0000


0.0000 0.0053
0.0000 0.0000


0.0000 0.0000
0.0000 0.0000


0.0000 0.0000


0.0000 0.0006


0.0000 0.0000


0.0000 0.0000
0.0000 0.0000 \r


8,760
8,760


8,760


8.760


8,760


t,760
8,760


8.760


8,760


8,760


8,760


t,760


8.760


8,760


8.760


8,760


8,760


8.760
8.760
8,760


t.760


0.0028 0.0585 1.23t3
0.0000 0.0009 0.0t89
0.0000 0.0000 0.0000
0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0005 0.0105


0.0000 0.0000 0.0000


0.0000 0.0000 0,0000


@ $Yo


o%


e/.


0.0000 0.0000


0.0000 0.0000
0.0000 0.0000


0.0003 0.0069 0.t452
0.0000 0.0001 0.0021


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000
0.0000 0.0000 0.0000
0.0000 00001 00021
0.0000 0.0000 0.0000


0.0000 0.0000 0.0000
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FNAC I PI,ANT PIPING FUGITIVES POTENTIAI TO EIUIT


STAITIDARII PERMIT REGISTRATION R.EYISION


FRAC I PLJ\NT AS.BI'ILT UPDATE PROJECT


LONE STAR NGL MONT BELVIEU


MariDum MsriEuE Marlm[m MatlmDm


EEisiotr OperEtilg vOC Berzoe COr Cs.
Numberof Facon' EouE


CoEpoDotr 0b,ihr{Eponcnl) (br/yr) (%t (/.1 c/.1
Eourly b Aanual "


0bitr) G/rr)
Aooual' Ainual' Aonuat'
0/yr) tflrt) G/!r)


Conht ConteDt Contdt CoDht
Reduction


Crdia'
(%t


Eonrly b


0b/hr)
Aanoal "
(flvr)CodDoml/Sn@m


Con@loB
Ga
Ga (Ethm)
Ga (Prcpme)
Ga (Bui@)
Ga (lsbEtu)
Lidl Liqsid NGL)
Lisht Liquid (Ndrsl G@li@)
wffi/oil
Hry Liquid


Otlrr'
C@
Gd (Eth@o)


cd (Prcp@)
GE (Bul@)
GE osbulre)
Lisbr Liqoid (NGL)
Liehl Liquid (Natural G@li@)
wffi/oi
HBey Uquid


i)


0.0000
0.0000


0.0000
0.0000


0.0000
0.0000


0.0001
0.00M
0.0000


0% 4o/o 85% 75%
0% 0% to/. 75%
0% 0o/o 0% 75%
0% oo/o 0% 75v"
0% 0o/. 0% 75o/o


0% f/o 0.19% 75y"
t% 0% f/o 75%


t.30/o 0% 0% 0%


00/. 00/. 0% 30%


e/" 4% A5o/o 97r/o


tr/. e/6 tvo 97/.
v/. 0% lvo 9T/o
0% 0o/o 0% 9T/o
00/. o% 0% 9T/o
13% 0% 0.t9% ff/.
t% 00/. 0% 0%
o% oo/o oyo oyo


0% 0% on/o oo/o


30t7
tt52
l8E7
1208


2t56
454


l70l
123


2334


103


50


6t
30


92


26


47
4


43


0.00044


0.0029


0.0029
0.0029


0.0029
0.000463


0.00001762


0.000243


0.0000t55


0.0194
0.2293


0.2293


0.2293


0.2293


0.0t65
0.000287


0.0309
0.0000683


t00%
l%


t00%
100%
t00%
75o/o


t00%
I 000/0


1000/0


r00%
t%


1000/.


t006/.


t00%
750/o


100%
100%
t00%


0.3319


0.0084


1.3681


0.87t8
1.563 I
0.0394


0.0075
0.0299


0.0270


0.0599
0.0034


0.4196


0.206r'.


0.6329


0.321r
0.0t35
0.1236


0.0029


t.4537
0.036t
5.9921


3.8360


6.8464


0.t726
0.0329
0.t310
0.1 183


0.2624


0.0t49
t.837t
0.9M0
2.772t
1.4(D5


0.0591
0 54t4
0.0t27


0.0000
0.0000


0.0000


0.0000


0.0000


0.0056


0.0001


0.0000
0.0000


0.0000
0,0000


0,0000
0.0000


0.0000
0.0000


0.00M
0.00t8
0.0000


0.0000
0.0000


0.0000


0.0000


0.0000


0.0245


0.0004


0.0000
0.0000


8J60
a,760
8,760


8,760


8,760


8,760


8,760


8,750
8.760


8,760
8.760


8,760


8.760


8,760


8,760


8,760
8,760


8,750


0.0581 1.2356 26.0037


0.0000 0.0366 0.7586
0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.00{x 0.0084


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0105 0.2232 4.6977


0.0000 0 0t5t 0.3t71
0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000


0.0000 0.0036 0.0756


0.0000 0.0000 0.0000


0.0000 0.0000 0.0000
0.0000 0.0000 0.0000


\o
Lo€lEmisionEsiaaler.psge2-l2.EEdforeth6e,pEp@.@dbrhefrmebso*nofdqaflyoforableLDARpmg@isinple. TCEQd*hedletorforftms$ithcll%etfi.vlarcmusd.


t 
Ho*ly vOC -i*io* m calc{l&d a follom:


(706 6Epo@ts) . (0.00992 lb/irsdpoMl) ' (100% VOC) ' (100% - 972 Edrdion cEdit) - 0.2101 lb/llr


" Aural vOC oioiro t"B @ cdcDlabd s follorw:


(0.2101 lb/tr) ' (8760 hr6E) I (2,oODlfr.m-0.n02Tlyt


u 
L"uklu* p*p. * *r imldd in ilE pmp @mt.


" 'Otter" iocnae aiaphragms, dmp @q hdches, iDet[E@b, Eeh, md polirhed Eds ed @ as@ed to hdo s@e @Dkol effritry a volB.


rThir rp+ioior b o ovcmn dirtnliliotr dd mt hlended lo Epreert smpositiou of hdividual streog.
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FRAC I PIf,IJ{T &NGINES POTBNTIAL TO EMIT


STANDARI' PERMTT REGTiTRATION RTYIIIION


rRAC I PIANT AS.BUILT TJPDATE PROJECT


LONE STAR NGL MONT BELVIEU


EPN rIN


E!gh. RrtlpEr
-----------ffitrmEE-


RaGl RaH
Povar Capcctty


DreilptbB (LW) 0b./hr)


co Nq


Op.mtlDg Entsbr pohflat b EEtl EElrstDD pobdLt to EEh
RooB rmr' -Eiifrffi raon' -Eo-iiif-ffii-
(hr/Ir) (ry'Lw-hr) flb/tr) fTler) (s/tw-br) alb/br) aDrl (p/kw-hr) flh/trl tr/rr)


sq voc


Emlrrtotr pohtbl h EEh EEh3loo pohdql h EEX EalrrbE poEdlsl b EEh EDIesbtr potuihl b EEi
Fo6ft " Hoorly Amel PffiB ' Horrly A@l trmn' Hourb ADEoI F86n ' Eotrrly A@l


fnnh) mftrl m/rl roftW*rl frftrl m/Y'l


010-DGENI 010-DGENI EErBEEvGetmror 441 ll0 36 3.50 1.45 0.06 4.0 0.07 o.2 0.003 0.m0t 9.33E{J 0.002 0.000M


oll-DGEN2 oll-DGEN2 FlffiPq I l0 36 3.50 3.45 0.06 1.0 3.9{ 0.07 0.2 15.0 0.003 0.0001 .1.00 3.94 9.33E.0-t 0.002 0.00m4


o


iEEisioDFeloN@fionNSPSmmisiotrtiEitrtioEcp@ifsditrToblelof4oCFRS9.ll2(a)forTEItr A!emple@IralmioDforhoul,'CO@bsioBfollow:


CO (lb/h) - (ErgiE Rdbg; k19'GrissiotrFdor, g/kw-tE). 0 lb/153.59 g)


CO (lb/tE) " (447 kw) . (3.50 s/kw-lE) . (l Ib/453.59 g)


"l---T4s rb/hco--l
Erdsslon ffi for SO! @ dhmrEd ffig a ffi bo.lac BpprDEh Eisg tlE fiEI flring Erc dd Md@ sElnf 6fieE of ttE frEl. Atr emmple follom:


SOr obnE) - (FEI UegE. lb/h) . (Sdtu Cor[ed, ppN) . (64.06 lb SO]42 Ib S)


so, @/b) - (lr0lb/k) i (r5.0 lb yl0^6 lb diel) . (64.06 Ib so2n2 Ib s)


- I oro3 p/bso, I
Atr Nqle ElcdffioD 16 @l CO @bsioE follo*:


CO Cf tr) - (HoEly PTE, Ibik) . (Amal OpeDrilg Hom. hr:tr) 8 (l T2.000 Ib)


CO (Vla) - (l.as lbr'k). (36 hr,f), (l T/2,000 Ib)


=l- 0'o6 ---r/y'co --l


er


0.20 0.0M


0.20 0.M
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0.@l MvMOh Iffi


Dfr turil]I!@Fm6
*lwVffiffiilHm
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T
T.- ,dlvhmffilTffiE 7t.l
T." 51.4


DT dbrhffi66 2l
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FRAC I PLANTTRUCK LOADING POTENTI.AL TO EMIT


STANDARD PERMIT REGISTRATION REVISION


FRAC I PLANT ASBUILT TJPDATE PROJECT


LONE STAR NGL MONT BELVIEU


PIoptrties


SaDple ualculatrons tor Loadng:


L1 : Loading loss Qb/Ivlgal) : 12.46 i (S, Saturation Factor) t (P, vapor pressure in psia) t (lvl, moleculu weight) / (T, temperature in "R)
Loading loss = 12.46 t (0.6 ) * (0.0002 psia) r (190 lbflbmol) / (530 "R) = 0.001 lb/Mgal


Hourly Emissions : (Hourly Throughput, Mgal/hr) * (Max. Loading Loss, lb/Ivlgal) i (VOC fraction) * (l007rloading rack conhol)
HourlyEmissions=(9.0Mgalhr)i(0.001 lbfivlgal)aQo/o)*(100o/o-0.0%):0.01 lb/lu


Annual Emissions: (Max. Tbroughput, MCayyr) * (Max. Loading Loss, lb/Mgal) t (VOC fraction) + (1007-loading rack contol) / (2,000 lbff)
Annual Emissions = (3624 MgaUyI) * (0.001 lbA,Igal) * (2o/o) * (100% - 0.0o/o) I (2,0001b11) = 0.002 Tlyr


Facility ID
Number


(FIN) Facility Name


Emission
Point Number


(EPNI
Emission


Point Name VOC Fraction S M
P


(psia)
Condensate


Fraction


LL


flb,&4cal)


Hourly
Throughput


fMsaYhr)


Annual


Throughput
(MsalJu)


Control
Efficimw


Hourly VOC
Emissions


nb/hr)


Annual VOC


Emissions
(T/w)


OO8-LDSLP
Slop Wato Truck


Inading
OO8-LDSLP Loading Rack 0.02 0.6 190.0 0.0002 1.0 0.001 9.0 3,624 0% 0.01 0.002


are from AP-42, Table 5.2-5, dated Jme 2008. Material proprties re based on mde oil with


o


N







FRAC I PI.AIYT THERMAL OXIDIZER TOTAL POTENTIAL TO EMIT


STAIIDARD PERMIT REGISTRATION REVISION


FRAC I PLAITT AS.BUILT UPDATE PROJECT


LOI\IE STAR NGL MONT BELVIEU


Potential to Emit
From Combustion


Potential to Emit
From Amine Unit


EPN FIN


Hourly


0b/hr)


Annual


CI/yr)


Hourly


flb/hr)


Annual


(t/yr)
Hourly


(b/hr)


Annual


CI/yr)Description Pollutant


FRAC I Plant Sources:


OO2-T}IERMO OO2-THERMO&
AMINETRT.I


Thermal Oxidizer
C''r


CO


Nox


PM


Soz


voc
Berzene


1.29


0.77


0.12


0.04


0.03


0.0000r


5.65


3.37


0.53


0.19


0.13


0.00004


0.00


0.00


0.00


0.00


2.59


0.00


0.00


0.00


0.00


I l.3l


1.29


0.77


0.12


0.04


2.62


0.00001


5.65


337


0s3


0.19


11.44


0.00004


)


Total







FRAC I PL{IYT TIIER]VIAL OXIDIZER COMBUSTION POTENTIAL TO EMIT


STAIIDARD PER]VIIT REGISTRATION REVISION


FRAC I PLA}TT A$BUILT UPDATE PROJECT


LONE STAR NGL MONT BELVIEU


Amine Potential to Emit
Fuel Gas Unit Waste Gas Total Gas


Flow Rate Flow Rate a Flow Rate Emission Hourly b Annual "


EPN FIN Description (MMBtu/hr) (MMBtu/hr) (MMBtu/hr) Pollutant Factors b Units (lb/hr) (T/yr)


oo2-TIIERMO @2-IUERM& Tn md oldda 5.00 10.75 15.75 CO 0.082 lh/MMBtu 1.29 s,65


Nq 0.049 lb/MMBtu O-n 337


PM O.O0?5 lb/MMBtu O.l2 O.5l (.,
SOr 0.0005 lh {r,Btu (fiEI88) 0.003 0.01


SOz 0.02 H2S lb/hr (wase gas) 0.04 0.18


VOC 0.0054 lb/IvIMBtu (tuel gas) 0.03 0.13


Benzene 2.lE-06 lbfir4MBtu (tuel gas) 0.00001 0.000M


i 
'For Waste Gas Flow Rate, see the calculation on the following page.


5 bTheEmissionFactorsfortheCO,Nq,PI\4VOC,andBenzenearebaseduponAP-42Tablesl.4-1, 1.42,andl.4-3(datedT/98). Examplecalculationsfollow:


CO flb/hr) = (Total Flow Rate. MMBtU/hr) E @mission Factor, lb/lvlMBtu)


CO (b/hr) = (15.75 MMBtU/h) * (0.082 lbA4MBtu)


1.29 lb/hr CO


A 10002 conversion from I{2S to SO2 was assumed for the waste gas.


SO2 Qb/t[): (H2S Emission Rate from Amine unit, lbftr $5)*(64.06 lb SO2/lLmol Sy(34.06 lb H2S/lb-mol S) + (Fuel Flow Rate, MMBtu./hr)*(Emission Factor, lb/IvIMBtu)


SO2 flb/trr) = (0.02 lbtu H2S) * (64.06 lb SO2/lbmol S) / (34.06 lb H2Sflbmol S) + (5.00 MMBtu/hr) * (0.0006 lbA4MBtu)


0.04 lb/hr SO2


" An example calculation for annual CO emissions follows:


CO (T4lr): (Hourly Emissions, lb/hr) t (Annual Operating Hours, hr/yr) / (2,@0 lb/ton)


Co (Tlr) = ( 1.29 lb/hr) * ( 8,7 60 hr/yr) / (2,000 lb/ton)


5.65 tonlyr CO


CI







FRAC I PLANTAMINE UN[IT POTENTIAL TO EMIT


STA]\DARD PERMIT REGISTRATION REVISION


FRAC I PLAI\IT AS-BUILT UPDATE PROJECT


LONE STARNGL MONT BELVIEU


Component
1\{W


Qb/lbmoI)


HIIV
(Btunb)


llourly
(b/hr)


Annual
CI/yr)


Heat Flowb
(MMBtu/hr)


Thermal
Oxidizer


DRE
(%)


[Iourly
(b/hr)


Annual
(I/yr)


Amine Unit Uncontrolled Emissions u


(FIN: AMINETRT-I)
Potential to Emitb


EPN: 002-TIIERMO


FIow
(scfh)


Nihogen


Carbon Dioxide
Hydrogen Sulfide


Methane


Ethane


Propane


i-Butane


n-Butane


i-Pentane


n-Pentane


n-Hexane
Heptane
Octane


Propene


28.0


M.0
34.1


16.0


30.1


M.7
58. I
58. I
72.2


72.2


86.2


100.2


lL4.2
42.1


0


0
6,5s2


23,86r


22,304


21,646


21,242


2t,293
2t,02s
2t,072
20,928
20,825
20,747
20,833


1,458.20


7,143.00
0.02


r.80


211.60


t14.46


31.45


3.61


16.35


13.36


ll.t6
0.26
0.09
M.t9


6,386.92


31,286.34
0.09


7.88


926.81


s01.33


137.7s


15.81


71.61


58.52


48.88
L14
0.39


193.55


19,738


61.527
<l
43


2,664


984


20s


24


86


70


49


I
<l
398


0"/o


0o/o


99.90/o


99.0%


99.0%


99.0Yo


99.0%


99.0%


99.OYo


99.OYo


99.l%o


99.0%
99.0%
99.0%


o,
0.00


0.00
0.00


0.05


s.l9
2.73


0.73


0.08


0.38


0.31


0.26
0.01


0.00
t.0l


1,604.02 7,025.61


7,857.30 34,414.97
0.00 0.00


0.02 0.09


2.33 10.19


1.26 5.51


0.35 t.s2


0.04 0.17


0.18 0.79


0.15 0.64


0.12 0.54
0.00 0.0r
0.00 0.00
0.49 2.t3


TOTAL:


TOTALVOC:


85,789 10.75


1,028.98 11.31


u 
Exhaust gas flowrates provided by vendor. H2S emissions are based on a vent gas concetrtration of2 ppmv and calculated as follows (Uncontrolled Emissions):


HrS (b/hr) = (H2S conc., ppmv/10^6 * (gas flow, scft) / (379 scfllbmol) * (3,1-lb HrSAbmol HrS)


= (2 scf 1125/10^6 scf gas) * (85,789 scft) / (379 scfllbmol) * (34-lb H2Sflbmol II2S) = 0.02 lb/hr


for current conditions and may change. An example calculation for methane follows:


CFI4 (b/hr): (ClIa Uncontrolled, lb/tr) * (l - DREo/o) * (1.10)


= (1.80 lb/h) t (r - 99.0n'i' (1.10) = 0.02 lb/hr


2.59234.93


o
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FRAC I PI.ANT MISCELI-AI{EOUS MAINTENANCE ACTIVITIES (EPN OOI-MSS)


STA}IDARD PERMIT REGISTRATION REVISION


FRAC I PLAIIT A$.BUILT T]PDATE PROJECT


LONE STAR NGL MONT BELVIEU


EquipmenUActiviff


Description


Replacement of
Analyzer


Filters/Screens


Filter/IIeter
Maintenance/Rep


lacement
Spare Pump


Startup
Compressor
Maintenance


Jeat lnspecnons
and Other Tank


Inspection
Activities


Parts Washer
Solvent


Maintenance on
Pumos


Number ofEvents Der Year r00 100 IO r00 J 100 10


Number ofEvents Der hour I I 1


Volume oer Evenl scf 1.70 0. l0 4.20 0.8s 4.20 0.85 0.07


Stream Specific Gravitv t.s4s0 1.5450 1.s450 1.5450 1.5450 r.5450 1.5450


Air MW. lb/mole 28.96 28.96 28.96 28.96 28.96 28.96 28.96


Fuel Stream Densitv. lb/scfu 0.1 l8 0.1 l8 0.1 l8 0.118 0.1 l8 0.1r8 0.1 l8


Max VOC Percentaqe in Gas Stream, rvPlo 100.00% 100.00% 100.00% 100.00% 00.00o/o 100.00% 100.00%


Max Benzene Percentage in Gas Stream. wflo t.25% 1.25% 1.25o/o 1.25% 1.25o/o 1.25% 1.25%


Max COr Percentage in Gas Stream, wPlo


Max Methane Percentage in Gas Steam" wtoZ 0.19% 0.19% 0.19o/o 0.t9% 0.19% 0.19% 0.19%


VOC Hourly Emission Rate (lb/hr):b 0.20 0.01 0.50 0.10 0.s0 0.10 0.01


VOC Annual Emission Rate (T8r):c 0.01 <0.01 <0.01 0.01 <0.01 0.01 <0.01


Benzene Hourlv Emission Rate (lb/hr):b <0.01 <0.0t 0.0r <0.01 0.01 <0.01 <0.01


Benzene Annual Emission Rate (T&r):" <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01


' Cs rt@ d@iy n cdoJ.t d d ftrllM:


OJ.95lUmol!)/(3?9t srtrol.).(l.5450)=0.IIElt/sf
t Hdlv dision ,c e calcul.ted s follM 


f )
(1 @rr'd . 0.?0 lcr.6D . (o I l8 lb/.c! . 000.00%) - 0.20 lblr


' Amul milri@ EtB e .tl@litcd B follN:
(100 ffi0y) . (1.?0 lcflevqtt) + (O1 l8 lb,/80 . 000.00 %) / (2,000 brD = 0.01 Trr


,:]
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ATTACHMENT 4
REGULATORY APPLICABILITY


Lone Star NGL Mont Belvieu Fractionators LLC (Lone Star) is submitting this Standard Permit
Registration revision to update emission representations for the FRAC I Plant to reflect the as-built
operating configuration. Table 3-l in Attachment 3 presents a summary of the proposed emissions to be
authorized under this Standard Permit revision. Emission representations and regulatory applicability for
the FRAC II Plant are not being updated as part of this registration.


The following paragraphs address the each of the applicable standard permit requirements for the FRAC I
Plant and the Facility.


Non-Rule Air Oualitv Standard Permit for Oil and Gas Handling and Production Facilities.
effective November 8. 2012.


sP (a)(1)


This rule states that the requirements in paragraphs (a)-(k) of this standard permit are applicable to
projects located in the Barnett Shale (Cooke, Dallas, Denton, Ellis, Erath, Hill, Hood, Jack, Johnson,
Montague, Palo Pinto, Parker, Somervell, Tarrant, and Wise Counties) on or after April I , 201 I . For all
other projects and dependent facilities, 30 TAC 116.620 is applicable.


The Facility is located in Chambers County. However, Lone Star is electing to permit the Facility
under paragraphs (a) through (k) ofthis rule; thereforeo the SP registration will address these
requirements.


sP (aX2)


This rule states that only one Air Quality Standard Permit for Oil and Gas Handling and Production
Facilities for an oil and gas site (OGS) may be registered for a combination of dependent facilities, and
may not be used if operationally dependent facilities are authorized by the permit by rule in 30 TAC
106352 or I 16.1 I 1. Existing authorized facilities which are not changing certihed character or quantity
of emissions must only meet subsections (i) and (k) of this standard permit.


All facilities at the FRAC I Plant are included in this SP registration, in accordance with this rule.


SP (a)(3)


This rule does not relieve the owner or operator from complying with any other applicable provision of
the Texas Health and Safety Code, Texas Water Code, rules of the Texas Commission on Environmental
Quality (TCEQ), or any additional local, state, or federal regulations.


The Facility will continue to comply with the applicable provisions of these regulations.


sP (aXa)


This rule states that emissions from upsets, emergencies, or malfunctions are not authorized by this
standard permit. This standard permit does not regulate methane, ethane, or carbon dioxide.


Standard Permit Revision
May 2013
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This SP registration does not include emissions from upset, emergency, or malfunction events.
Such events are managed in accordance with 30 TAC Chapter 101.


sP (bxl)-(8)


These rules state the definitions and scope of a Facility, Receptors, and OGS. The rules also state that the
definitions of 30 TAC Sl22.l0 relating to the Federal Operating Permits program apply. A project is
defined as any new facility or group of operationally dependent facilities at an OGS or physical or
operational changes to existing authorized facilities which increase the potential to emit over previously
certified limits and must meet all requirements of this standard permit prior to construction or
implementation of changes, including an impacts analysis as specified in paragraph (k) of this SP.


The FRAC I Project meets the requirements of this Standard Permit Attachment 5 of this
submittal includes the required impacts analysis as outlined in paragraph (k).


sP (c)(1)


This rule states that existing OGS which are authorized by previous versions of this Standard Permit
require registration unless the Project can meet exceptions listed in this requirement.


The Facility does not meet the exemption criteria of this rule; therefore, registration under this SP
is required.


sP (c)(2)(A)


This rule states that new, changed, or replacement facilities shall not exceed the thresholds for major
source or major modification as defined in 30 TAC $116.12 (Nonattainment and Prevention of Significant
Deterioration Review Definitions), and in Federal Clean Air Act, $112(g) or $112(i);


The Facility is located in Chambers County (designated as severe nonattainment for the 8-hr ozone
standard). The Project involves "as-built' updates to the FRAC I Plant. According to TCEQ and
EPA Guidance, Lone Star conducted a retrospective review for the updated FRAC I Project. At
the time of permitting, the FRAC I Plant was not a major source of any criteria air pollutant, so
Nonattainment New Source Review (NNSR) and Prevention of Significant Deterioration (PSD) did
not apply. When considering *as-built" configuration and associated emissions for FRAC I Planto
the FRAC I Plant would still have been considered a minor source, and NNSR/PSD permitting
requirements would not have been triggered. Thereforeo the requirements of this rule have been
met.


sP (c)(2)(B)


This rule states that all facilities shall comply with all applicable 40 Code of Federal Regulations (CFR),
Parts 60, 61, and 63 requirements for New Source Performance Standards (NSPS), National Emission
Standards for Hazardous Air Pollutants (NESHAP), and Maximum Achievable Control Technology
(MACr).


NSPS Db - Standards of Performance for Industrial-Commercial-Institutional Steam Generating
Units is applicable to steam generating units that commence construction, modification, or
reconstruction after June 19, 1984, and that have a heat input capacity greater than 100 million
British thermal units per hour (MMBtu/hr). The FRAC I natural gas-fired hot oil heater
(FIN HOHTR-I) is subject to the NOy emission limitation of this subpart of 0.1 lb/lVIMBtu. The
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heater complies with this requirement through the use of Selective Catalytic Reduction (SCR).
Lone Star utilizes a NOa continuous emission monitoring system (CEMS) as required by this
subpart, and will continue to comply with the recordkeeping and reporting requirements of this
rule.


NSPS Dc - Standard of Performance for Small Industrial-Commercial-Institutional Steam
Generating Units is applicable to steam generating units for which construction, modification, or
reconstruction is commenced after June 9o 1989 and that have a maximum design heat input
capacity of less than 100 MMBtu/hr but greater than 10 MMBtu/hr. The FRAC I gas-fired
regenerator heater (FIN REGENHTR-1) will continue to comply with recordkeeping and reporting
requirements of this subpart, as applicable.


NSPS Kb - Standards of Performance for Volatile Organic Liquid Storage Vessels (Including
Petroleum Liquid Storage Vessels) for which Construction, Reconstructiono or Modification
Commenced after July 23r1984 does not apply to the FRAC I tanks because they are all less than
the size thresholds (i.e., 420,000 gallons for tanks storing condensate prior to custody transfer and
19,800 gallons for all other tanks).


NSPS KKK - Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas
Processing Plants for Which Construction, Reconstruction, or Modification commenced after
January 20,1984, and or before August 23,2011, is not applicable to the Facitity since construction
was commenced after the applicability date.


NSPS [[ - Standards of Performance for Stationary Compression Ignition Internal Combustion
Engines (CI ICE) became effective June 280 2011. According to Titte 40 of the Code of Federal
Regulations (40 CFR) $60.a200(a)(4),Cl ICE commencing construction after July 11,2005 are
subject to these standards. Diesel engines 01O-DGENI and 01l-DGEN2 are manufacturer-certified
as compliant with NSPS ilII; therefore, they meet the requirements of NSPS IIIL


NSPS OOOO - Standards of Performance for Crude Oil and Natural Gas Production,
Transmission and Distribution. The emission sources affected by this subpart include well
completionso pneumatic controllers, equipment leaks from natural gas processing plants,
sweetening units at natural gas processing plantso reciprocating compressorso centrifugal
compressors and storage vessels which are constructed, modified or reconstructed after
August 23,2011. The FRAC I Plant will comply with the applicable equipment leak standards for
onshore natural gas processing plants as required by this rule. The TCEQ 28LAER LDAR
program is being implemented at the FRAC I Plant, which more than satisfies the requirements of
this rule.


The FRAC I Plant is not subject to any other NSPS requirements.


The Facility is not subject to any HAP control requirements listed in 40 CFR Part 61.


MACT Subpart HH - National Emission Standards for Hazardous Air Pollutants (HAPs) from Oil
and Natural Gas Production Facilities. The FRAC I Plant does not operate a TEG dehydrator, and
thus is not subject to the requirements of this rule.


MACT HHH - National Emission Standards for Hazardous Air Pollutants from Natural Gas
Transmission and Storage Facilities does not apply since the Facitity is not a natural gas
transm ission and storage facility.
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MACT ZZZZ - National Emissions Standards for Hazardous Air Pollutants (HAP) for Stationary
Reciprocating Internal Combustion Engines (RICE) was amended and became effective
August 20,2010. Per 40 CFR $63.6590(c)o stationary RICE that were constructed or reconstructed
after June 12,2006 located at an area source comply with MACT ZZZZ requirements by meeting
the requirements of NSPS IIII. The diesel generator (FIN 010-DGENI) and the firewater pump
engine (FIN 01l-DGEN2) are new RICE at an area source and will comply with the requirements
of NSPS IIII to comply with MACT ZZZZ.


MACT JJJJJJ - National Emissions Standards for Hazardous Air Pollutants for Industrial,
Commercial, and Institutional Boiler at Area Sources. Per 63.11195(e)o gas-fired boilers as defined
by this subpart are not subject to the requirements of this rule. The gas-fired hot oil heater
(FIN HOHTR-I) and regenerator heater (FIN REGENHTR-I) are not subject to the requirements
of this rule.


sP (c)(2)(c)


This rule states that all facilities shall comply with all applicable requirements of 30 TAC Chapters 1l I
(Control of Air Pollution from Visible Emissions and Particulate Matter), I l2 (Control of Air Pollution
from Sulfur Compounds), I l3 (Standards of Performance for Hazardous Air Pollutants and for
Designated Facilities and Pollutants), I l5 (Control of Air Pollution from Volatile Organic Compounds),
and ll7 (Control of Air Pollution from Nitrogen Compounds).


The FRAC I Plant will continue to comply with the applicable requirements from 30 TAC
Chapters 111 and 112. The requirements of 30 TAC Chapter 113, subchapter C, which implements
40 CFR Part 63 by regulating HAP emissions from source categories do not apply to the Facility.
The Facility is located in Chambers County, and will comply with the applicable requirements of
30 TAC Chapters l15 and 117.


sP (c)(3)


This rule states that in order to be eligible for this Standard Permit, an applicant:
(A) shall meet all applicable requirements as set forth in this standard permit;
(B) shall not misrepresent all relevant facts in obtaining the permit; and
(C) shall not be indebted to the state for failure to make payment of penalties or taxes imposed by the
commission's jurisdiction.


The FRAC I Plant complies with the requirements listed in this rule, as applicable.


sP (c)(a)(A-D)


A11 facilities related to the operation of any OGS, under any version of this standard permit (or co-located
at a site with an OGS standard permit), previously authorized by permit by rule under 30 TAC Chapter
106 must be incorporated into this standard permit (previous authorizations will be voided), meet all
emission limits established by this standard permit and review in accordance with paragraph (b)(8), and
meet the requirements of paragraphs (e), (i), and O of this standard permit. The requirements in
paragraph (h) (BACT) of this standard permit must be met if facilities are changed to increase the
potential to emit.


All facilities related to the FRAC I Plant are incorporated into this SP. The facilities at the
FRAC I Plant will meet the requirements in paragraph (h). Thus, Lone Star will continue to
comply with the requirements of this rule.
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sP (d)


This rule lists the specific facilities that have been evaluated for standard permit registration, as well as


facilities that are not authorized under standard permit.


The Facility does not include any of the facilities listed in the exclusions list of this rule. All the
facilities located at the Facility are listed in the approved facilities list of this rule. Therefore, the
requirements of this rule are met.


SP (e)


This rule states the Best Management Practices and Best Available Control Technology requirements.
For any new project and any associated emission control equipment registered under this section, this
paragraph shall be met as applicable. These requirements are not applicable to existing, unchanging
facilities until any renewal submitted after December 31, 2015.


The Facility complies with the Best Management Practices as directed by this section. Lone Star
will comply with the design, monitoring, and recordkeeping requirements stated in Table 7 and
Table 8 of SP paragraph (m).


sP (0(1)


This rule states that for all previous claims of this standard permit (or previous version of this standard
permit) existing authorized facilities, or group of facilities, are not required to meet the requirements of
this standard permit, with the exception of planned MSS, until a renewal under the standard permit is
submitted after December 31,2015.


Lone Star has elected to permit the FRAC I Plant under the requirements of the non-rule Standard
Permit, and all facilities meet the requirements of this rule.


sP (fx2)


This rule states that if no other changes, except for authorizing planned MSS, occur at an existing site
under this standard permit, or any previous version of this standard permit, paragraph (b)(7) applies.
(A) Records demonstrating compliance Paragraph (i) must be kept;
(B) If the OGS must certifr emissions to establish nonapplicability of prevention of significant
deterioration (PSD), nonattainment new source review (NNSR), or the federal operating permits program,
this certification may be filed using form APD-CERT. No fee is required for this certification;
(C) Planned MSS shall be incorporated at the next revision or update to a registration under this standard
permit after January 5,2012, and no later than any renewal submitted after December 31, 2015.


Lone Star has elected to permit the FRAC I Plant under the requirements of this SP. Therefore,
this rule does not apply.


sP (0(3)


This rule states that facilities, groups of facilities or planned MSS from facilities registered under this
standard permit cannot be authorized by a permit under 30 TAC $l l6.l I l, General Application.


No facilities at the Facility are authorized under 30 TAC 5116.111.
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sP (fx4)


This rule states that prior to construction or implementation of changes for any project which meets this
standard permit, a notification shall be submitted through the ePermits system (or hard copy). This
notification shall include the following:
(A) Identiffing information (Core Data) and a general description of the project.
(B) A fee of $25 for small businesses as defined in 30 TAC $106.50 (Registration Fees for Permits by
Rule), or $50 for all others.


An initiat notification and fee payment meeting these requirements was submitted to the TCEQ on
May 3,2013 in accordance with this requirement.


sP (0(s)


This rule states that for any registration which meets the emission limitations of this standard permit must


meet the following:
(A) Within 90 days after start of operation or implemented changes (whichever occurs first), the facilities
must be registered with a PI-1S Standard Permit Application.
(B) Include a detailed summary of maximum emissions estimates based on representative gas and liquid
analysis, equipment design specifications and operations, material type and throughput, other parameters


for determining emissions, and documentation demonstrating compliance with applicable requirements.
(C) Pay registration fee of $475 for small businesses, or $850 for all others.
(D) Construction may begin any time after receipt of written notification to the executive director.
Operations may continue after receipt of registration if there are no objections or 45 days after receipt by
the executive director of the registration, whichever occurs first.


This SP registration is being submitted in accordance with these requirements.


sP (fx6)


This rule states that if an OGS emissions increase, either through a change in production or addition of
facilities, the site may change authorization (Level I or Level 2 PBR in 30 TAC S106.352 or Standard
Permit) within 90 days from the initial notification of construction of an oil and gas facility or within 90


days of the change of production or installation of additional equipment, by submitting an initial
registration or revision to the PBR or Standard Permit.


At the time of this registration, Lone Star maintains that the FRAC I Plant should be permitted
under the SP level.


sP (fx7)


This rule states that all registrations, registration revisions, and renewals shall be submitted to the
commission through a PI-lS Standard Permit Registration Form. Fee requirements do not apply when
there are changes in representations with no increase in emissions within 6-months after a standard permit


registration has been issued.


A PI-lS Standard Permit Registration Form is included in this submissionl therefore, tbe
requirements of this rule are met.
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sP (g)


This rule states that any claim under this standard permit must comply with all applicable requirements of
30 TAC $l16.610; $116.61l, Registration to Use a Standard Permit; $116.614, Standard Permit Fees; and


$l 16.615, General Conditions. This standard permit supersedes: the notification requirements of 30 TAC


$l16.615, General Conditions; and the emission limitations of 30 TAC $l16.610(a)(l), Applicability.


This SP Registration complies with the applicable requirements as listed in this rule and discussed
later in this section; therefore, the requirements of this rule are met.


sP (h)


Total maximum estimated registered or certified emissions shall meet the most stringent of the following:
(l) The applicable limits for a major stationary source or major modification for PSD and NNSR as


specified in 30 TAC $l16.12.
(2)Paragraph (k) of this standard permit.
(3) The limits set forth by Paragraph (h)(3).


The FRAC I Plant complies with this rulel refer to Attachment 5 for the Protectiyeness Review.


sP (D(1)


This rule states that prior to January 5,2012, representations and registration of planned MSS is


voluntary, but if represented must meet the applicable limits of the standard permit. After January 5,


2012, all emissions from planned MSS activities and facilities must be considered for compliance with
applicable limits of the standard permit unless otherwise stated in (bX7). This section may not be used at
a site or for facilities authorized under $116.1I I of this title if planned MSS has already been authorized
under that permit.


The Facility has not been previously authorized under 30 TAC $116.111. Lone Star has


represented planned MSS and will comply with the requirements of this rule.


sP (D(2)


This rule states that releases of air contaminants during, or as result of, planned MSS must be quantified
and meet the emission limits in this standard permit, as applicable. This analysis must include:
(A) alternate operational scenarios or redirection of vent streams;
(B) pigging, purging, and blowdowns;
(C) temporary facilities if used for degassing or purging of tanks, vessels, or other facilities;
(D) degassing or purging oftanks, vessels, or other facilities; and
(E) management of sludge from pits, ponds, sumps, and water conveyances.


The FRAC I Plant is addressing applicable MSS activities in accordance with this rule.


sP (ix3)


This rule states that other planned MSS activities authorized by this standard permit are limited to the
following. These planned MSS activities require only recordkeeping of the activity.
(A) Routine engine component maintenance including filter changes, oxygen sensor replacements,
compression checks, overhauls, lubricant changes, spark plug changes, and emission control system
maintenance.
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(B) Boiler refractory replacements and cleanings.
(C) Heater and heat exchanger cleanings.
(D) Turbine hot standard permit swaps.
(E) Pressure relief valve testing, calibration of analyical equipment; instrumentation/analyzer
maintenance; replacement of analyzer filters and screens.


The Facility will maintain records for the planned MSS activities listed in this SP registration, as
applicable.


sP (ix4)


This rule states that engine and compressor startups associated with preventative system shutdown
activities have the option to be authorized as part oftypical operations if:
(A) prior to operation, alternative operating scenarios to divert gas or liquid sheams are registered and
certified with all supporting documentation;
(B) engine/compressor shutdowns shall result in no greater than 4lblhr of natural gas emissions; and
(C) emissions which result from the subsequent compressor startup activities are controlled to a minimum
of 98Yo efficiency for VOC and HzS.


The Facility does not operate fuel-fired compressor enginesl therefore, this rule does not appty.


sP (i)


This rule states requirements for sampling, monitoring, and records. The following records shall be
maintained at the facility site (or an office within Texas having day-to-day operational control of the plant
site) in written or electronic form and be readily available to the agency or local air pollution control
program with jurisdiction upon request.
(l) Sampling and demonstrations of compliance shall include the requirements listed in Paragraph (m)
Table 7.
(2) Monitoring and records for demonstrations of compliance shall include the requirements listed in
Paragraph (m) Table 8.


The Facility will perform the sampling and monitoring activities and maintain the appropriate
records as required in Paragraph (m) Tables 7 and 81 therefore, the requirements of this rule will
be met


sP (k)(r)-(2)


This rule states all impacts evaluations must be completed on a contaminant-by-contaminant basis for any
net emissions increases resulting from a project and must meet the following as appropriate:
(A) Compliance with state or federal ambient air standards for nitrogen dioxide (NOz), sulfur dioxide
(SO2), and H2S shall be demonstrated using the shortest distance from any emission poin! vent, or
fugitive component to the nearest property-line within 1 mile of a project.
(B) Compliance with hourly and annual ESLs for benzene shall be demonstrated using the shortest
distance from any emission point, vent, or fugitive component to the nearest receptor within I mile of a
project.


Attachment 5 of this submittal includes the required impacts analysis as outlined in paragraph (k).
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sP (kx3)


This rule states that impacts evaluations are not required under the following cases:
(A) If there is no receptor within I mile of a registration, no further ESL review is required.
(B) If there is no property line within I mile of a registration, no further ambient air quality standard
review is required.
(C) If the project total emissions are less than 0.039 lb/hr benzene,0.025lblhr H2S, 2lblfu SO2, or 4lblht
NO2, no additional analysis or demonstration of the specified air contaminant is required.


The Facility's sources are within I mile of the nearest receptor and property line. The
FRAC I Plant's total emissions for H2S and SOz are below 0.025 lb/hr and 2 lb/hr, respectively;
therefore, an impacts evaluation for these compounds is not required. Hourly total emissions for
NOx and benzene exceed the limits listed in subsection (C); therefore, an impacts evaluation is
required for NO1 and benzeneo which is included in Attachment 5.


sP (kx4)


This rule states that emission evaluations shall meet the following:
(A) For all evaluations of NO; to NO2, a conversion factor of 0.20 for 4-stroke rich and lean-burn engines
and 0.50 for 2-stroke lean-burn engines may be used.
(B) The maximum predicted concentration or rate at the property boundary or receptor, whichever is
appropriate, must not exceed a state or federal ambient air standard or ESL.


All of the engines are diesel fired, and thus the requirements of this rule do not apply. The
maximum predicted concentrations at the propefi boundary or receptor are below the state or
federal ambient air standard or ESL.


sP (kxsxA)


This rule states that the following shall be met for ESL reviews:
(i) If a project's air contaminant maximum predicted concentrations are equal to or less than 10oZ of the
appropriate ESL, no further review is required.
(ii) If a project's air contaminant maximum predicted concentrations combined with project increases for
that contaminant over a 60-month period after the effective date of this revised section are equal to or less


than25o/o of the appropriate ESL, no further review is required.
(iii) In all other cases, all facility emissions at an OGS, regardless of authorization type, located within 1


mile of a project requiring registration under this section shall be evaluated.


Based on the FRAC I Plant's maximum predicted concentrationso an impacts evaluation was
conducted and is found in Attachment 5.


sP (kxsxB)


This rule states that the following shall be met for state and federal ambient air quality standard reviews:
(i) If a project's air contaminant maximum predicted concentrations are equal to or less than the
significant impact level (also known as de minimis impact in Chapter 101 of this title (relating to General
Air Quality Rules)), no further review is required;
(ii) In all other cases, all facility emissions at an OGS, regardless of authorization type, located within I
mile of a project requiring registration under this section shall be evaluated.
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Based on the FRAC I Plant's maximum predicted concentrations, an impacts evaluation was
conducted and is found in Attachment 5.


sP (kx6)


This rule states that evaluation must comply with one of the methods listed with no changes or
exceptions.
(A) Emission impact Tables 2 - 5F in Paragraph (m) may be used in accordance with the limits and
descriptions in Paragraph (m) Table l.
(B) A screening model may be used to demonstrate acceptable emissions from an OGS under this section
if all of the parameters in the screening modeling protocol provided by the commission are met.
(C) A refined dispersion model may be used to demonstrate acceptable emissions from an OGS if all of
the parameters in the refined dispersion modeling protocol provided by the commission are met.


A screening modelo SCREEN3, was used to demonstrate that the NOx emissions from the
FRAC I Plant and FRAC II Plant are acceptable. The emission impact tables provided in the non-
rule SP were used to demonstrate that the benzene emissions from the FRAC I Plant are
acceptable. These results are provided in Attachment 5.


30 TAC Ql16.610. Applicabilifv. effective Februarv 1.2006


30 TAC $116.610(a)(1)


This paragraph of the TCEQ standard permit applicability rules requires that any project with a net
increase in any air contaminant other than carbon dioxide, water, nitrogen, methane, ethane, hydrogen,
oxygen, or those for which a National Ambient Air Quality Standard (NAAQS) has been established must
meet the emission limitations of 30 TAC $106.261(2) or (3) or 5106.262(2), unless otherwise specified by
a particular standard permit.


Lone Star is electing to follow the requirements of the Non-Rule Air Quality Standard Permit for
Oil and Gas Handling and Production Facilities effective November 812012, which supersede the
emission limitations of this rule; thereforeo this rule does not apply.


30 TAC $116.610(a)(2)


This rule states that a project authorized by standard permit must meet the conditions of the standard
permit in effect at the time construction or operation is commenced.


The FRAC I Plant meets the requirements of the Non-Rule Air Quality SP for Oil and Gas
Handling and Production Facilities effective November 8r2Ol2. Should another SP come into effect
prior to TCEQ concurrence with this SP authorization, Lone Star will comply with the
requirements of that version of the SP.


30 TAC $116.610(a)(3)


This rule requires that the project comply with applicable provisions of the Federal Clean Air Act
(FCAA), $111 (concerning New Source Performance Standards (NSPS), as listed under 40 Code of
Federal Regulations (CFR) Part 60.


The applicability of this rule is discussed above under section (cX2XB) of the Non-Rule SP.
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30 TAC $116.61O(a)(a)


This rule requires that the proposed project comply with the applicable provisions of the FCAA, $112
concerning Hazardous Air Pollutants (HAPs), as listed under 40 CFR Part 61.


The applicability of this rule is discussed above under section (cX2XB) of the Non-Rule SP.


30 TAC $116.61O(a)(s)


This rule states that the project must comply with applicable maximum achievable control technology
(MACT) standards listed under 40 CFR Part 63 or 30 TAC Chapter 1 13, Subchapter C relating to
National Emissions Standards for Hazardous Air Pollutants.


The applicability of this rule is discussed above urder section (cX2XB) of the Non-Rule SP.


30 TAC $116.610(a)(6)


This rule applies to facilities that are subject to the Mass Emissions Cap and Trade requirements listed in
30 TAC Chapter 101, Subchapter H, Division 3.


The Facility is subject to the requirements of the NOy MECT since the site-wide NOa emission rate
is greater than 10 T/yr. Lone Star will acquire the necessary NO; allowances for the Facility's
actual NOa emissions.


30 TAC S116.610(b)


This rule states that any project, except those authorized under 30 TAC $116.617 of this title (relating to
Standard Permits for Pollution Control Permits), which constitute a new major source or major
modification under the new source review requirements of the FCAA, Part C or Part D is subject to the
requirements of 30 TAC S116.110 rather than 30 TAC Chapter 1 l6 Subchapter F.


As stated previously, the FRAC I Plant is not a major source of air pollutants, with respect to
NNSR or PSD, eyen when retrospectively evaluating the'6as-built" configuration.


s0 TAC $116.610(c)


This rule prohibits circumvention of the requirements of 30 TAC $l l6.l l0 by artificial limitations.


Lone Star is not taking any artificial limitations on the emissions. Therefore, the condition of this
rule has been met.


s0 TAC S116.610(d)


This rule states that any project involving a proposed affected facility (as defined in $l16.15(l) of this
title (relating to Section ll2(g) Definitions)) shall comply with all applicable requirements under
Subchapter C of this chapter (relating to Hazardous Air Pollutants: Regulations Governing Constructed
and Reconstructed Major Sources (FCAA, $l l2(g), 40 CFR Part 63).


The Facility is not subject to FCAA $112(g), 40 CFR Part 63 requirements, referenced in 30 TAC
Chapter 116 Subchapter C.
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30 TAC Ql16.611. Reeistration to Use a Standard Permit" effective December 11.2002


This rule states that, if required, registration to use a standard permit shall be sent by certified mail, return
receipt requested, or hand delivered to the executive director, the appropriate commission regional office,
and any local air pollution program with jurisdiction, before a standard permit can be issued. The


registration, at a minimum, must include the basis of the air emission estimates, quantification of all
emission increases and decreases associated with the project, sufficient information to demonstrate the
project's compliance with $116.610(b), information describing efforts to minimize emissions increases


that will result from the project, a description ofthe project and related processes, and a description ofany
equipment installed. A certified registration must be submitted to avoid applicability of Chapter 122 and
be maintained in accordance with $l16.115.


A certified registration for the FRAC I Plant is being submitted to the appropriate state and local
entities using the required forms and including all appropriate demonstrations of compliance with
the requirements of this rule.


30 TAC S116.614. Standard Permit Fees. effective October 20. 2002


This rule states that any person who registers to use a standard permit or an amended standard permit, or
to renew a registration to use a standard permit shall remit at the time of registration, a flat fee of $900 for
each standard permit being registered. All standard permit fees will be remitted in the form of a check,
certified check, electronic funds transfer, or money order made payable to the TCEQ and delivered with
the permit registration.


The applicable registration fee for the project is included with this SP registration submittal.


30 TAC $116.615. General Conditions. effective March 15.2007


30 TAC S116.6rs(1)


This condition states that emissions from the facility must comply with all applicable rules and


regulations adopted under Texas Health and Safety Code, Chapter 382, ard with the intent of the Texas
Clean Air Act (TCAA), including protection of health and property of the public.


The Project emissions comply with TCEQ rules and regulations, as applicable, as well as with the
intent of the TCAA, including protection of the health and property of the people near the Facility.


30 TAC $116.61s(2)


This condition states that all representations with regard to construction plans, operating procedures, and
maximum emission rates in any registration package become conditions upon which the facility, or
changes thereto, must be constructed and operated.


The FRAC I Plant will be operated as represented in this standard permit registration. If any
representation changes occur, Lone Star will veriff that the emission sources remain eligible for a
standard permit and notify the executive director of any changes no later than 30 days after the
change, in accordance with this condition.
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30 TAC 5116.61s(3)


This condition states that all changes authorized under standard permit to a facility previously authorized
under 30 TAC $116.110 shall be incorporated into that permit at such time as the permit is amended or
renewed.


The Project does not affect a facility previously authorized under 30 TAC $116.110; therefore, this
condition does not apply.


s0 TAC 5116.61s(4)


This condition states that start ofconstruction, construction interruptions exceeding 45 days, and
completion of construction shall be reported to the appropriate regional office not later than l5 working
days after occurrence of the event, unless otherwise specified in the standard permit.


Lone Star will comply with the reporting requirements listed in this condition.


30 TAC $116.61s(s)


This condition lists requirements associated with start-up notification to the appropriate air program
regional office and any other air pollution control program havingjurisdiction.


This rule is not applicable for sites subject to the Non-Rule Air Quality SP for Oil and Gas
Handling and Production Facilities Applicability sections (a)-(k).


30 TAC S116.61s(6)


This condition contains requirements associated with stacks or process vents required to perform
sampling operations.


Lone Star will conduct sampling required by this standard permit, as applicable. Should the
TCEQ request stack sampling of other sources authorized by this standard permit, Lone Star will
comply with this section.


30 TAC $116.61s(A


This condition requires that the standard permit holder demonstrate or otherwise justiff the equivalency
of emission control methods, sampling or other emission testing methods, and monitoring methods
proposed as alternatives to methods indicated in the conditions of the standard permit.


Lone Star is not proposing alternative emission control methods, sampling or other emission testing
methods, or monitoring methods at this time. Should Lone Star elect to propose such alternatives,
Lone Star will do so in accordance with this condition.


30 TAC S116.61s(8)


This condition contains the recordkeeping requirements associated with the standard permit.


Lone Star will retain a copy of the standard permit along with information and data sufficient to
demonstrate applicability of, and compliance with, the standard permit and will be made available
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at the request ofrepresentatives ofthe executive director, the EPA' or any air pollution control
program having jurisdiction. This information includes, at a minimum, production records, engine
sampling data, and hours of operation, and will be retained for a minimum of two years.


30 TAC $116.61s(9)


This condition requires that facilities covered by the standard permit not be operated unless all air
pollution emission capture and abatement equipment is maintained in good working order and operating
properly during normal facility operations.


Equipment will not be operated unless the air emissions control equipment is operating properly
during normal facility operations. Any emission event or scheduled startup, shutdown, or
maintenance activity that is not included in this standard permit registration wilt be reported in
accordance with 30 TAC S10f .201 and 5101.211.


30 TAC S116.61s(10)


This condition states that registration of a standard permit by a standard permit applicant constitutes an
acknowledgement and agreement that the holder will comply with all rules, regulations, and orders of the
commission issued in conformity with the TCAA and the conditions precedent to the claiming of the
standard permit.


Lone Star will comply with all applicable rules, regulations, and orders of the commission.


30 TAC 5116.61s(l1)


This condition states that if a standard permit for a facility requires a distance, setback, or buffer from
other property or structures as a condition of the permit, the determination of whether the distance,
setback, or buffer is satisfied shall be made on the basis of conditions existing at the earlier of:


(A) the date new construction, expansion, or modification of a facility begins; or
(B) the date any application or notice of intent is first filed with the commission to obtain approval for


the construction or operation ofthe facility.


Lone Star will comply with the distance determination requirements stated in this rule, as
applicable.
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ATTACHMENT 5
MODELING RESTJLTS


STAi\DARD PER]VtrT REGISTRATION REVISION


LONE STAR NGL MONT BELVIEU


FRAC I PLAIYT AS.BUILT I'PDATE PROJECT


LONE STAR NGL MONT BELVIEU FRACTIONATORS LLC


(_)


Lone Star NGL Mont Belvieu Standard Permit Revision
May 2013







SI.'MMARY OF SCREEN3 MODELING RESULTS


STA.I{DARD PERI}IIT REYISION


LOIIE STAR NGL MONT BELVIEU


LONE STAR NGL MONT BELVIEU FRACTIONATORS LLC


Anual
PTErxo,,mf CNo.r*tt GlCoo"rnf R6o4o;d GLCoo,,mt' Convenion GlCrxo,,nlr


FIN EpN Decription (lb/hr) (pgl-'l (pd.1 0b Nornb NOJ 0.gf.1 Factor (rrd.1


FXAC I Omrations
002-THERMO & 002-TIIERMO Themal Oxidia 0.77 1.458 l.l2 0.75 0.84 0.08 0.07


AMINETRTI
HOHTR-I & 003-SCR./VE Hot Oil Hears md MS Regm Heater Combined 3.38 0.3176 1.07 0.75 0.80 0.08 0.06


REGENHTR-I SCRStrck


010-DGENI 010-DGENI Emergmry Diesl Gmaator 3.94 15.70 61.86 0.32 19.80 0.08 1.58


011-DGEN2 011-DGEN2 FirewatuPurnp 3.94 15.70 61.86 0.32 19.80 0.08 1.58


Comon Plnnt Sourcs
FRACIMSS, 00+FLARE Flue 8.76 0.4113 4.13 0.75 3.10 0.08 0.25


FMCIIMSS, &
00,1-FLARE


FRAC tr Onemtiom
0l2-THERMO& 0I2-THERMO FRACIIThemaIOxidizer l.ll 1.4s8 1.62 0.15 1.22 0.08 0.10


AMINETRT-2
HOHTR-2 & 013-SCR./VE FRAC II Hor Oil Heatq and MS Regm Hatn 3.16 0.3176 1.00 0.75 0.75 0.08 0.06


REGENHTR, CombinedSCRStrck


I.-- ,(l


Total NO2 Concentrstion (lrg/m3): 46'31 - 
3.7O


ChaEben Comty NO2 Backgrourl Concentraiion (;rglm3): 70.00 25.00


Total Off-Pmperty Concentration (;rglmr): 116,31 28.70


No, NAAQS (pgln3): 188 loo


u PTEoo*rn)-Houly PTE NOx.


b CNu.,ml = Houly NOx cmcmtratim predicted by SCREEN3 model, using a nominal I lb/br NO1 emission mte.


' GLC6o".61y = gourly groud level concmtration of NOa.


Al emple calculation fc houly NOx gromd level mncmtsation for EPN 0O2-TIIERMO follows: / 'r


GlCtNo*ro=PT&uoxtnliCNoorn) 
- 


\- I


GLC(NOXIfl) = 0.77 lbltu ' 1.4s8 pglm3/l lbntr


GLC(NOXHR) = l.12 pglm3 NOx


d RrNolNol- NOINOa mtio &om Intrim l-Hou NO2 NAAQS Guidane for heatm md flues, md 30 TAC 106.512(6XA) for diesel enginm.


' GLC1uo,.ra, = gouly groud level couentration of NO:.


An enmple calculation fm houly NO2 groud level mcmration for FIN 0O2'THERMO follows:


GLCrNqro = GLCNoxm) { R{No./NG)


GLC(NO2,HR) = l.l2 psln3 4 0.75 lb NO2/lb NOX
GLC(NO2,HR) = 0.M pg/m3 NO2


t GtC^o.*, = 
^.ual 


gromd level conentration of NO2.


Aa emple calculatim for mual NO2 groud level conentration for FIN 0O2-THERMO follorvs:


Gl.Corq,vnl = GLC6o,,my' CF


GLC(NO2,YR) = 0.84 pglm3 * 0.08


GLC(NO2.YR) = 0.07 pglm3 NO2







SUMMARY OF BENZENE IMPACTS EVALUATION REST]LTS


SrlNnand pERrvrrr REvrsroN


FRAC I PI-ANT AS.BLTILT UPDATE PROJECT


LONE STAR NGL MONT BELVIEU


Stack Parameters Maximum Calculated
EmissionsBenzene Emissions DistanceHeight,GWR


(fO (f0 (Bglm3nb/hr) (hourly) (annual)FIN (lb/hr) (hv) Qb/hr) (tpv)


FRAC I Plant Sources


001-Mss
oo2-TrmRMo &
AMINETRT-I
HOI{TR-I & REGENI{TR-I
OO9-FUGITI
OlO-DGENI
OlI-DGEN2


Common Plant Sources
FRACIMSS, FRACIIMSS, &
OO4.FLARE


FRAC II Plant Sources
O2O-MSS
AMINETRT-2
HOI{TR-2 & REGENHTR'
OIg.FUGITII


001-Mss
OO2-THERMO


003-sCRI/E
OO9-FUG
OIO-DGENI
OI I-DGEN2


00,{-FLARE


02o-Mss
0l2-THERMO
013-scR./vE
OI9-FUG


0.02
0.00001


0.001


0.01
0.002
0.002


0.000 I


0.009
0.00002


0.001


0.01


0.0002
0.00004


0.004
0.04


0.000M
0.00004


0.00001


0.0002
0.0001


0.003


0.03


0.08


0.001


0.01


0.04
0.001


0.1I
0.04


0.001


0.002


0.45
0. l6
0.01


0.01


0.001


0.001
0.01


0.34
0.12


i)


554
5s4


554
554


554
554


3


180


788


60


0.1I
0.04
0.36
0.36


100 28
3 788
20 17


20 t7


3 788
180 60


100 28


3 788


36.280/o 0.26%
0.02o/o 0.05%


l.&l%o 5.15o/o


t8.14% st.s3%
3.63% 0.05o/o


3.63% 0.05o/o


0.18o/o 0.01%


16.330/o 0.260/o


0.04o/o 0.13o/o


t.&t% 3.86%
18.14% 38.64%


554


554
554


554
554


415


1.101.001.000.080.06Total


Emissions Impact factors G and W& and equations from Air Quality Standard Permit for Oil and Gas Handling and Production Facilities (k) and Tables


Tablq l: Emission,Iirpact Tables Limits and Descriptions
Table 2: Generic Modeling Results for Fugitives and Process Vents
Table 3: Flares and Thermal Destruction Devices Table
Table 4: Blowdoy*,ns, Purging, and Pigging Generic Modeling Results Table
Table 5Ci Enginds Greater Than 500 and Less than or Equal to 1,000 hp


Short-TermESL l70pglm3 andLong-TermESL4.5pg/m3perTCEQDevelopmentSupportDocumentBenzeneCAs#:7143-2,dated02l0lt20l3.
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*** SCREEN3 MODEL "******* VERSION DATED 13043 ***


ENTER TTTLE FOR TH|S RUN (Up TO 79 CHAMCTERS):
Thermal Oxidizer


ENTER SOURCE TYPE: P FOR POINT
F FOR FI.ARE
A FORAREA
V FORVOLUME


ALSO ENTERANY OF THE FOLLOWNG OPTIONS ON THE SAME LINE:


N - TO USE THE NON-REGUI.ATORY BUT CONSERVATIVE BRODE 2
MIXING HEIGHT OPTION,


nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGULATORY
(DEFAULT) 10 METER HE|GHT.


SS . TO USE A NON-REGUI.ATORY CAVITY CALCULATION ALTERNATIVE
Example - PN 7.0 SS (entry for a point source)


ENTER SOURCE ryPE AND ANY OF THE ABOVE OPTIONS:
p
ENTER EMTSSTON RATE (G/S):


0.126
ENTER STACK HETGHT (M):


54.86
ENTER STACK tNStDE DTAMETER (M):


0.61
ENTER STACK GAS EXIT VELOCITY OR FLOW MTE:
OPTION'1 : EXITVELOCIW (M/S):
DEFAULT - ENTER NUMBER ONLY


OPTION 2 : VOLUME FLOW RATE (M"*3/S):
EXAMPLE 'VM=20.00"


OPTION 3 : VOLUME FLOW RATE (ACFM):
EXAMPLE'VF=1000.00"


8.63
ENTER STACK GAS EXIT TEMPEMTURE (K):


1088.71
ENTERAMBTENTATRTEMPEMTURE (USE 293 FOR DEFAULT) (K):


293
ENTER RECEPTOR HEtcHT ABOVE GROUND (FOR FLAGPOLE RECEpTOR) (M):


0
ENTER URBAN/RUML OPTION (U=URBAN, R=RURAL):


r
CONSIDER BUILDING DO\ANWASH IN CALCS? ENTER Y OR N:


n


USE COMPLEX TERRAIN SCREEN FOR TERMIN ABOVE STACK HEIGHT?
ENTER Y OR N:


n


USE SIMPLE TERMIN SCREEN WTH TERRAIN ABOVE STACK BASE?
ENTER Y OR N:


n


ENTER CHOICE OF METEOROLOGY;
1 - FULL METEOROLOGY (ALL STAB|L|T|ES & WND SPEEDS)
2 - INPUT SINGLE STABILIry CLASS
3 - INPUT SINGLE STABILIry CLASS AND WND SPEED


1


USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:


v
ENTER MtN AND MAX DTSTANCES TO USE (M):


0
2000


5-3







\:)


*** SCREEN AUTOMATED DISTANCES **-


*- TERMIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWNG DISTANCES ***


DIST CONC U1OM USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M*3) STAB (rws) (rWS) (M) HT(M) y(M) z(M) DWASH


1. 0.000 1 1.0 1.1 320.0 125.51 0.88 0.80 NO
100. 0.2786E-04 1 3.0 3.4 960.0 78.41 27.36 14.89 NO
200. 0.2610 1 3.0 3.4 960.0 78.41 50.42 30.06 NO
300. 0.9219 1 2.5 2.8 800.0 83.12 72.22 48.12 NO
400. 1.299 1 1.5 1.7 480.0 101.96 93.68 72.43 NO
500. 1.4s4 1 1.O 1.1 320.0 125.51 114.83 106.58 NO
600. 1.238 1 1.0 1.1 320.0 125.51 1y.40 155.26 NO
700. 't.115 2 1.5 1.7 480.0 101.96 112.78 75.12 NO
800. 1.143 2 1.0 1.1 320.0 125.51 127.82 87.91 NO
900. 1.139 2 1.0 1.1 320.0 125.51 141.70 99.44 NO
1000. 1.089 2 1.0 1.1 320.0 12s.s1 155.44 111.15 NO
1100. 1.018 2 1.0 1.1 320.0 125.s1 169.03 123.02 NO
1200. 0.9991 3 1.5 1.8 480.0 99.62 122.38 73.36 NO
1300. 1.000 3 1.0 1.2 320.0 122.00 132.30 80.06 NO
1400. 1.010 3 1.0 1.2 320.0 122.00 141.32 85.36 NO
1s00. 1.0u 3 1.0 1.2 320.0 122.00 150.29 90.64 NO
1600. 0.9867 3 1.0 1.2 320.0 122.00 159.20 95.92 NO
1700. 0.9616 3 1.0 1.2 320.0 122.00 168.07 101.17 NO
1800. 0.9315 3 1.0 1.2 320.0 122.00 176.89 106.41 NO
1900. 0.8984 3 1.0 1.2 320.0 122.00 185.66 111.64 NO
2000. 0.8636 3 1.0 1.2 320.0 122.00 194.39 116.U NO


ITERATINGTO FIND MAXIMUM CONCENTRATION. ..


MAXIMUM 1-HRCONCENTRATIONATOR BEYOND 1. M:
487. 1.458 1 1.0 1.1 320.0 125.51 112.45 102.36 NO


USE DISCRETE DISTANCES? ENTER Y OR N:
n


DO YOU WSH TO MAKE A FUMIGATION CALCULATION? ENTER Y OR N:
n


**" SUMMARY OF SCREEN MODEL RESULTS -*


CALCUI.ATION MAX CONC DISTTO TERRAIN
PROCEDURE (UGA/I.*3) MA)( (M) HT (M)


SIMPLE TERMIN 1,458 487. 0.


"- REMEMBER TO INCLUDE BACKGROUND CONCENTMTIONS **
**t**********


DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS? ENTER Y OR N:


/)







) o
* SCREEN3MODEL *
** VERSION DATED 13043 -*


ENTERTTTLE FORTHTS RUN (UpTO 79 CHARACTERS):
New Oil Heater


ENTERSOURCETYPE: P FORPOINT
F FOR FLARE
A FORAREA
V FORVOLUME


ALSO ENTER ANY OF THE FOLLOWNG OPTIONS ON THE SAME LINE:


N - TO USE THE NON-REGULATORY BUT CONSERVATIVE BRODE 2
MIXING HEIGHT OPTION,


nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGULATORY
(DEFAULT) 10 METER HE|GHT.


SS - TO USE A NON-REGULATORY CAVITY CALCULATION ALTERMTIVE
Example - PN 7.0 SS (entry for a point source)


ENTER SOURCE TYPE AND ANY OF THE ABOVE OPTIONS:
p


ENTER EMTSSTON RATE (G/S):
0.126


ENTER STACK HEIGHT (M):


30.48
ENTER STACK TNSTDE DTAMETER (M):


2.32
ENTER STACK GAS EXIT VELOCIW OR FLOW RATE:
OPTION 1 : D(lT VELOCITY (ltI/S):
DEFAULT - ENTER NUMBER ONLY


OPTION 2 : VOLUME FLOW RATE (M*3/S):
EXAMPLE'VM=20.00"


OPTION 3 : VOLUME FLOW RATE (ACFM):
EXAMPLE 'VF=1000.00"


13.44
ENTER STACK GAS EXIT TEMPEMTURE (K):


563.71
ENTERAMBIENTAIR TEMPEMTURE (USE 293 FOR DEFAULT) (K):


293
ENTER RECEPTOR HETGHTABOVE GROUND (FOR F|-AGPOLE RECEpTOR) (M):


0
ENTER U RBAi{/RU RAL OPTI ON (U=U RBAN, R=RU RAL) :


I
CONSIDER BUILDING DOVVN^/ASH IN CALCS? ENTER Y OR N:


n
USE COMPLEX TERMIN SCREEN FOR TERRAIN ABOVE STACK HEIGHT?
ENTER Y OR N:


n


USE SIMPLE TERMIN SCREEN WTH TERMIN ABOVE STACK BASE?
ENTER Y OR N:


n


ENTER CHOICE OF METEOROLOGY;
1 - FULL METEOROLOGY (ALL STABIL|T|ES &WND SPEEDS)
2 - INPUT SINGLE STABILITY CLASS
3 - INPUT SINGLE STABILITY CLASS AND WND SPEED


1


USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:


v
ENTER MtN AND MA( DTSTANCES TO USE (M):


0
2000


5-5







e;


"* SCREEN AUTOMATED DISTANCES *


*-* TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWNG DISTANCES **


DIST CONC U1OM USTK MIX HT PLUME SIGMA SIGIVIA
(M) (UGA,I'*3) STAB (M/S) (IJUS) (M) HT(M) Y(M) z(M) DWASH


1. 0.000 1 1.0 1.1 546.8 545.83 3.56 3.54 NO
100. 0.1720E-03 5 't.0 1.510000.0 145.31 29.97 29.55
200. 0.1809E-02 5 1.0 1.510000.0 145.31 34.81 33.40
300. 0.6896E-02 3 10.0 11.2 3200.0 78.94 35.23 21.87
400. 0.5871E-01 't 3.0 3.2 960.0 202.26 98.63 78.72
500. 0.1797 1 3.0 3.2 960.0 202.26 119.60 111.71
600. 0.24u 1 3.0 3.2 960.0 202.26 140.01 160.13
700. 0.2393 3 10.0 11.2 3200.0 78.94 75.83 46.35
800. 0.254 3 10.0 11.2 3200.0 78.94 85.34 51.85
900. 0.2974 1 1.0 1.1 546.8 545.83 240.52 391.85
1000. 0.3173 1 't.0 1.1 546.8 U5.83 255.42 477.14
1100. 0.3't15 1 1.0 1.1 546.8 il5.83 270.57 574.49
1200. 0.2971 1 1.0 1.1 546.8 545.83 285.89 683.63
1300. 0.2821 1 1.0 1.1 546.8 545.83 301.36 804.42
1400. 0.2683 1 1.0 1.1 546.8 545.83 316.91 936.78
1500. 0.2557 1 1.0 1.1 546.8 545.83 332.531080.68
1600. 0.2442 1 1.0 't.1 546.8 545.83 348.191236.11
1700. 0.2337 1 1.0 1.1 546.8 545.83 363.871403.09
1800. 0.2240 1 1.0 1.1 546.8 545.83 379.551581.66
1900. 0.2151 1 1.0 1.1 546.8 545.83 395.231771.85
2000. 0.2069 1 1.0 1.1 il6.8 545.83 410.901973.71


ITERATING TO FIND MAXIMUM CONCENTRATION . . .


MA(IMUM 1-HR CONCENTMTION AT OR BEYOND 1. M:
1015. 0.3176 1 1.0 1.1 546.8 il5.83 257.83 49't.91


USE DISCRETE DISTANCES? ENTER Y OR N:
n


NO
NO
NO


NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO
NO


NO


DO YOU WSH TO MAKE A FUMIGATION CALCUI.ATION? ENTER Y OR N:
n


** SUMMARY OF SCREEN MODEL RESULTS *-


CALCUI.ATION MA(CONC DISTTO TERRAIN
PROCEDURE (UG/r\4*3) MAX (M) Fn (M)


SIMPLE TERMIN 0.3,I76 1015. O.


** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS *


DO YOU WANT TO PRINTA HARDCOPY OF THE RESULTS? ENTER Y OR N:
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** SCREEN AUTOMATED DISTANCES ***


**TERRAIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES **


DIST CONC UIOM USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/r\4*3) STAB (M/S) (M/S) (M) HT (M) Y (M) Z (M) DWASH


1. 0.000 1 1.0 1.2 413.9 412.90 2.O1 1.97 NO
100. 0.000 1 1.0 1.2 413.9 412.90 38.78 31.27 NO
200. 0.3830E-09
300. 0.1858E-03
400. 0.1694E-01


1


1


1


3.0 3.6 960.0 225.35 52.12 32.83 NO
3.0 3.6 960.0 225.35 74.U 51.25 NO
3.0 3.6 960.0 22535 95.64 74.94 NO


500. 0.1010 1 3.0 3.6 960.0 225.35 116.17 108.03 NO
600. 0.1868 1 2.5 3.0 800.0 244.11 136.71 157.26 NO
700. 03282 1 '.t.o 1.2 413.9 412.90 172.22 227.97 NO
800. 0.4472 1 1.0 1.2 413.9 412.90 189.31 294.20 NO
900. 0.4728 1 1.O 1.2 413.9 412.90 206.47 371.92 NO
1000. 0.4514 1 1.0 1.2 413.9 412.90 223.65 460.91 NO
1100. 0.4210 1 1.0 1.2 413.9 412.90 240.80 561.08 NO
1200. 0.3932 1 1.0 1.2 413.9 412.90 257.91 672.41 NO
1300. 0.3688 1 1.0 1.2 413.9 412.90 274.95 794.91 NO
1400. o.u74 1 1.0 1.2 413.9 412.90 291.91 928.62 NO
1500. 0.3284 1 1.0 1.2 413.9 412.90 308.80 1073.61 NO
1600. 0.3114 1 '1.0 1.2 413.9 412.90 325.601229.93 NO
1700. 0.2962 1 1.0 1.2 413.9 4'.t2.90 U2.311397.65 NO
1800. 0.2825 1 1.0 1.2 413.9 412.90 358.941576.84 NO
1900. 0.2701 1 1.O 1.2 413.9 412.90 375.491767.55 NO
2000. 0.2587 1 1.0 1.2 413.9 412.90 391.951969.86 NO


ITERATING TO FIND MAXIMUM CONCENTRATION . . .


MMIMUM 1-HR CONCENTRATION AT OR BEYOND 1. M:
886. 0.4733 1 1.0 1.2 413.9 412.90 204.24 361.17 NO


USE DISCRETE DISTANCES? ENTER Y OR N:


n


DO YOU WSH TO MAKE A FUMIGATION CALCULATION? ENTER Y OR N:
n


** SUMMARY OF SCREEN MODEL RESULTS "**
****************ffi *#*****ffi *


CALCULATION
PROCEDURE


MAX CONC DIST TO TERRAIN
(uGA4*3) MAX (M) HT (M)


SIMPLE TERRAIN o.4733 886.


* REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS *-


DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS? ENTER Y OR N:


0.
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** SCREEN3 MODEL "***
*'VERSION DATED ,I3043 ***


ENTER TITLE FOR TH|S RUN (UP TO 79 CHARACTERS):
Engines


ENTER SOURCE WPE: P FOR POINT
F FOR F].ARE
A FORAREA
V FORVOLUME


ALSO ENTER ANY OF THE FOLLOWNG OPTIONS ON THE SAME LINE:


N - TO USE THE NON-REGUI-ATORY BUT CONSERVATIVE BRODE 2
MIXING HEIGHT OPTION,


nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGUIXTORY
(DEFAULT) 10 METER HETGHT.


SS - TO USE A NON-REGUI-ATORY CAVITY CALCUI-ATION ALTERNATIVE
Example - PN 7.0 SS (entry for a point source)


ENTER SOURCE TYPE AND ANY OF THE ABOVE OPTIONS:
p


ENTER EMTSSTON MTE (G/S):
0.126


ENTER STACK HEIGHT (M):
6.'1


ENTER STACK TNSTDE DTAMETER (M):
o.2


ENTER STACK GAS EXITVELOCITY OR FLOW RATE:
OPTION 'l : EXIT VELOCITY (M/S):
DEFAULT - ENTER NUMBER ONLY


OPTION 2: VOLUME FLOW RATE (M*t3/S):
EXAMPLE 'VM=20.00"


OPTION 3 : VOLUME FLOW RATE (ACFM):
EXAMPLE 'VF='l000.00"


45.82
ENTER STACK GAS EXIT TEMPERATURE (K):


783.15
ENTER AMBTENT ArR TEMPERATURE (USE 293 FOR DEFAULT) (K):


293
ENTER RECEPTOR HETGHTABOVE GROUND (FOR FLAGPOLE RECEpTOR)(M):


0
ENTER URBAN/RUML OPTION (U=URBAN, R=RURAL):


r
CONSIDER BUILDING DO\ANWASH IN CALCS? ENTERY OR N:


n


USE COMPLEX TERRAIN SCREEN FOR TERMIN ABOVE STACK HEIGHT?
ENTER Y OR N:


n


USE SIMPLE TERRAIN SCREEN WITH TERRAIN ABOVE STACK BASE?
ENTER Y OR N:


n


ENTER CHOICE OF METEOROLOGY;
1 - FULL METEOROLOGY (ALL STAB|L|T|ES & WND SPEEDS)
2 - INPUT SINGLE STABILITY CLASS
3 - INPUT SINGLE STABILITY CLASS AND WND SPEED


1


USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:


v
ENTER MrN AND MAX DTSTANCES TO USE (M):


0
2000
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"* SCREEN AUTOMATED DISTANCES *"
#**tr*ffiHtrHtH***i


** TERMIN HEIGHT OF O. M ABOVE STACK BASE USED FOR FOLLOWNG DISTANCES **


DIST CONC U1OM USTK MIX HT PLUME SIGMA SIGMA
(M) (UG/M*3) STAB (M/S) (M/S) (M) HT (M) y (M) Z (M) DWASH


1.0.000 1 1.0'1.0 320.0 52.63 1.68 1.64 NO
't00. 15.42 3 8.0 8.0 2560.0 11.92 12.57 7.63 NO
200. 14.35 4 8.0 8.0 2560.0 11.92 15.65 8.66 NO
300. 13.13 4 4.5 4.5 1440.0 16.44 22.80 12.45 NO
400. 11.47 4 3.5 3.5 1120.0 19.39 29.70 15.73 NO
500. 10.09 4 3.0 3.0 960.0 2.1.61 36.42 18.83 NO
600. 9.000 4 2.5 2.5 800.0 24.71 43.05 21.87 NO
700. 8.100 4 2.0 2.0 040.0 29.36 49.M 24.94 NO
800. 7.371 4 2.0 2.O A0.0 29.36 55.97 27.59 NO
900. 6.715 4 1.5 1.s 480.0 37.12 62.s1 30.77 NO
1000. 6.279 4 1.5 1.5 480.0 37.12 68.70 33.29 NO
1100. 5.822 4 1.5 1.5 480.0 37.12 74.U 35.26 NO
1200. 5.399 4 1.5 '1.5 480.0 37.12 80.93 37.16 NO
1300. 5.059 5 1.0 1.010000.0 48.05 65.80 28.20 NO
1400. 5.187 6 1.0 1.010000.0 40.91 47.,11 19.92 NO
1500. 5.408 6 1.0 1.010000.0 40.91 50.03 20.59 NO
1600. 5.588 6 1.0 1.010000.0 40.9.t 52.94 21.25 NO
1700. 5.730 6 1.0 1.010000.0 40.91 55.83 21.90 NO
1800. 5.839 6 't.0 1.010000.0 40.91 58.72 22.55 NO
1900. 5.917 6 1.0 1.010000.0 40.91 61.59 23.18 NO
2000. 5.969 6 1.0 1.010000.0 40.91 A.45 23.80 NO


ITERATING TO FIND MAXIMUM CONCENTRATION . . .


MA(IMUM 1-HR CONCENTRATION AT OR BEYOND 1. M:
111. 15.70 3 8.0 8.0 2560.0 11.92 13.94 8.42 NO


USE DISCRETE DISTANCES? ENTER Y OR N:
n


* SUMMARY OF SCREEN MODEL RESULTS ***


CALCUI.ATION MA)( CONC DISTTO TERRAIN
PROCEDURE (UG/M*3) MA)( (M) HT (M)


SIMPLE TERMIN 15.70 111. 0.


,* REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **


DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS? ENTER Y OR N:
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Interim l-Hour NO, NAAQS Guidance
for Eneines Authorized under Q106.512


Disclaimer: Any actions may be affected by EPA written guidance.


Background


EPA has established a new l-hour National Ambient Air Quality Standard (NAAQS) for
NOz at 188 micrograms per cubic meter (pglm') that became effective on Monday, April
12,2010. Any project application that has new NOXA{O2 emissions or any increases
(regardless of decreases also proposed in the project) must demonstrate compliance with
both the l-hour and annual (100 pglm3) standards. An exception would be if the project
is an identical replacement at the same location with the same NO2 emissions and
dispersion characteristics.


The oil and gas projects for the following regishations must evaluate compliance with
this new hourly standard, because their specific requirements discuss a demonshation of
compliance with standards:


o $106.512 Engines and Turbines (not any associated $106.352 small combustion
devices or $106.492 Flares at this time)


. Sl16.620 Oil and Gas Production Standard Permit (only with engines which are
using 106.5 12 per the standard permit requirements)


Compliance Demonstration


If a l-hour NO2 NAAQS demonstration for the project needs to be performed, it shall be
done using method (A), (B), or (C) of 30 TAC 106.512 Condition 6. If method (A) is
used, modeling may be done using one of the following nitrogen dioxide (NOz)A.{Ox
ratios:


a default value of 0.75, or


the appropriate value given in Figure 1 of 30 TAC 106.512(6)(,4.), or


a ratio derived from actual test data.


If the applicant chooses to use a ratio derived from test data, appropriate documentation
shall be provided to demonstrate its validity.


Modeline Guidance


The applicant may choose to do modeling using SCREEN3 or ISC3-PRIME. Regardless
of the method chosen, the applicant should:
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l. Model the project increase and compare the result to the de minimis value. The
agency will use an interim de minimis value of 10 pglm3. If the project increase is less
than or equal to the de minimis value, no further review is needed.


2. If the project increase exceeds the de minimis value of l0 pglm', then add the
modeled concentration from the project increase to a conservative background value for
the appropriate region/county (contact agency staff to obtain background values) and
compare the sum to the hourly standard of 188 lrylm'. Applicants may contact the Air
Dispersion Modeling Team at 512-239-1250 to determine if a more representative
background value is available, based on the location of the facility.


3. If doing SCREEN3 modeling, either of the following approaches may be employed:


o Combine all facilities together at the closest property line using the facility with the
o'worst-case" dispersion parameters and run the model using a maximum hourly
emission rate to obtain the combined 1-hour concentration; or


o Run the model with "overlapping" receptor grids - one run for each facility using the
maximum hourly emission rate. Sum the predicted concentrations at and beyond the
property line and determine the maximum concentration.


4. If the applicant decides to do full scale dispersion modeling, the following procedure
should be followed:


o The applicant will have to call the Air Dispersion Modeling Team 512-239-1250 to
schedule a pre-modeling meeting. The modeling guidelines checklist can be found at
http://www.tceq.state.tx.us/assets/public/permitting/airlGuidanceA.{ewSourceReview/
ed chk.pdf


o During the pre-modeling meeting, all NOx emissions associated with the project will
be discussed and a Table 1A will need to be provided.


. After the checklist is approved, the applicant can then submit the modeling results to
Rule Registrations Section reviewer and the Air Dispersion Modeling Team.


. Upon acceptance of the modeling results, the applicant may submit (for PBR using
Form PI-7-CERT and for Standard Permits Form PI-lS) to certifv the project and the
modeling results.


Options for Aoplicants


If an applicant cannot meet the l-hour standard using one of the methods described
above, they have the following options (in order of preference):


1. The applicant can review and revise as appropriate their inputs, emission factors, etc.
Example: If an applicant originally used 2.0 g as their NOx factor but later discovered
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they could use 0.5 g and revise their calculations to meet the new standard, then they will
need to certifv. An example of an appropriate use of this option would be site-specific
testing which demonstrated a lower emission factor than the vendor-supplied value.


2. The applicant can reduce or eliminate the NOx increase by installing controls,
increasing stack height, leasing more land to increase the property line distance, etc.
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lnterim 1-Hour Nitrogen Dioxide (NOz) NAAQS lmplementation Guidance
July 22,2010


The New 1-Hour NOz National Ambient Air Quality Standards (NAAOS)


The U.S. Environmental Protection Agency (EPA) promulgated a new 1-hour National


Ambient Air Quality Standard (NAAOS) for NOz (February 9, 2010) that became


effective April 12,2010. The 1-hour NOzstandard is 100 parts per billion (ppb) or 188


micrograms per cubic meter (pg/mt) at 25" Celsius (C) and 760 millimeters of mercury


(mm Hg). EPA retained the annual standard (100 pg/m3, 53 ppb) and annual increment
(25 pg/m3).1 EPA is currently conducting a separate review of the secondary NOz


NAAQS jointly with a review of the secondary SO2 NAAQS.


The EPA retained the annual primary and secondary standards and did not propose a


change to the significant emission rate (SER) or significant monitoring concentration
(SMC) and did not propose a 1-hour significant impact limit (SlL). The EPA is reviewing


secondary standards and plans to propose secondary standards for NOz in July 2011.


ln addition, in the notice EPA explains


. the state's responsibility to develop and implement a state implementation plan


(SlP) that contains state measures necessary to achieve the air quality standards
in each area (page 6521) and


o that minor new source review (NSR) programs must meet the statutory


requirements in section 110(a)(2XC) of the federal clean air act (CAA) which


requires * * * regulation of the modiflcation and construction of any stationary


source * * * as necessary to assure that the [NAAOS] are achieved (page 6525).


TCEQ's General Air Permitting Authority


The TCEQ implements the NSR program through statutory authority for air permitting


contained in Chapter 382 of the Texas Health and Safety Code : the Texas Clean Air


Act (TCAA). The current SIP and S|P-approved portions of Title 30, Texas


Administrative Code (TAC) Chapters 106 and 116 implement the requirements of the


TCAA and provide the basis to regulate 1-hour NOz for major and minor sources.2


1 T5Federal Register 6474, Pnmary National Ambient Air Quality Standards for Nitrogen Dioxide,
Final Rule, February 9, 2010.


' 30 TAC Section 116.110 requires an authorization to construct or modify a facility. Section
116.111 requires an applicant to demonstrate control technology and protectiveness before a permit can
be issued. Computer modeling may be required as part of the demonstration. These rules apply to minor
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ln addition, the TCAA directs the commission to comply with the federal Clean Air Act
(FCAA). The FCAA requires the state to develop a SIP that includes an air permit
program. The program must regulate the construction and modification of any stationary
source to assure the NAAQS are achieved; bring nonattainment areas into and maintain
attainment of the NMQS; and to prevent significant deterioration of air quality. The EPA
has developed a NSR program that encompasses the statutory and regulatory
programs that regulate the construction and modification of stationary sources as
provided under FCAA section 110(aX2XC), FCAA Title l, parts C and D, and 40 Code of
Federal Regulations (CFR) Sections 51.160 through 51.166.


. As of April 12, 2010, applicants must demonstrate compliance with the 1-hour
NAAQS.


. Applies to new and modified facilities with increases of nitrogen oxide
(NOx)/NOz.Applies to major and minor sources.


. Any permit and standard permiUPBR registration under technical review that
speciflcally requires a NAAQS or NOz NAAQS compliance demonstration3
must demonstrate compliance with the 1-hour NOzstandard.


. The Air Permits Division (APD) will evaluate all standard permits and permits
by rule (PBRs) to determine whether an hourly NOz NAAQS analysis would
be appropriate and needed to confirm claims or amend these permitting tiers.


Major source applicability is the first part of the permit technical review. The
significance level remains at 40 tons per year.


. lf projects "net out" of major NSR review, minor NSR review is still required
for facilities with new or increased emissions.


EPA Guidance


On June 29, 2010, EPA released guidance concerning implementation of the 1-hour
NOz NAAQS for the NSR PSD program.a \Mile the EPA focuses its discussion on the


and major sources. Additional requirements are contained in Sections 116.150-151 and 116.160-163 for
major sources and major modifications. At this time: 30 TAC 5106.512.Stationary Engines and Turbines
(not any associated 5106.352 small combustion devices or $106.492 Flares at this time); 30 TAC
5116.617 State Pollution Control Project Standard Permit; 30 TAC 51 16.620 lnstallation and/Modification
of Oil and Gas Facilities (only with engines which are using $106.512 per the standard permit
requirements).


'At this time: 30 TAC 5106.512.Stationary Engines and Turbines (not any associated 5106.352
small combustion devices or $106.492 Flares at this time); 30 TAC 5116.617 State Pollution Control
Project Standard Permit; 30 TAC 5116.620 lnstallation and/Modification of Oil and Gas Facilities (only
with engines which are using $106.512 per the standard permit requirements).


o http:/Aaruw.epa.gov/nsr/documents/201 00629no2guidance.pdf
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prevention of signiflcant deterioration (PSD) portion of the NSR program, the TCEQ
continues to base implementation of the state minor source program on EPA's major
source guidance as applicable.


. Stephen D. Page Memorandum, June 29, 2010, Guidance Concerning the
lmplementation of the 1-hour NOz NAAQS for the Prevention of Significant
Deterioration Program (Page Memo).


. Anna Marie Wood Memorandum, June 28, 2010, General Guidance for
!mplementing the 1-hour NOz National Ambient Air Quality Standard in
Prevention of Signiflcant Deterioration Permits, lncluding an lnterim 1-hour NOz


Significant lmpact Level (Wood Memo.)


. Tyler Fox Memorandum, June 28, 2010, Applicability of Appendix W Modeling
Guidance for the 1-hour NOz National Ambient Air Quality Standard (Fox Memo).


ln addition, on July 15, 2010, EPA conducted a webinar that discussed the guidance


contained in the memorandum and answered questions e-mailed from participants.s


Air Permits Division (APD) Interpretation of EPA Guidance


The APD will apply the EPA guidance on a case-by-case basis. There are many areas
that require technicaljudgment and coordination with EPA. Following are some general


comments permit reviewers and applicants should be aware of concerning EPA's
interim guidance and APD's interim implementation:


Paqe Memo


Pages 1-2. EPA focuses the discussion on PSD and does not directly refer to minor
NSR. To meet TCAA and FCAA requirements and ensure consistency with the current
permitting process, the APD continues to consider EPA's major source guidance as
applicable to implement the state minor NSR program.


Wood Memo


Page 3. lntroduction. The EPA explains that as of April 12, 2010, applicants must
demonstrate that proposed emissions increase will not cause or contribute to a NMQS
violation. Applicants and reviewers must evaluate new and increased NOx/ NOz


s hfto://www.eoa.gov/apti/webinarsAffEBlNAR-N02%20Policv%2OGuidance 7-15-2010.pdf and
http://www.epa.oov/aptilwebinarsMEBlNAR-Part2 NO2 ModelinoGuidance 15July2010.pdf
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emissions associated with a project to satisfy this requirement. Air dispersion modeling
may be required as applicable to support the evaluation. Modeling procedures for major
or minor projects must be preapproved through development and review of a modeling
checklist or protocol with the applicant, permit reviewer and modeling staff. Applicants
must send major source (PSD) modeling protocols to EPA Region 6 as well.


Page 5. Air Quality Based Emission Limitations. The TCEQ's three-tier best available
control technology (BACT) process is equivalent to EPA's top-down process. APD is
currently updating pollution control guidance and will provide a draft to stakeholders for
comment.


Pages 5-6.


. Demonstrating Compliance...Cause or Contribute. APD will use the EPA 1-hour
interim NO2 SIL to determine when a project would cause or contribute to a
modeled NAAQS violation. However, if the model predicts a violation but the
project is not significant, the APD may request that the applicant provide the
sources that were predicted to cause the violation if this information was not
included in the modeling output.


. Mitigating Violations with Air Quality "Offsets." While EPA refers to "offsets" the
emission reductions required for PSD in 40 CFR 165(bX3) are not the same as
the mandatory otfsets required for nonattainment review. See 30 TAC Section
116.161. Applicants can mitigate modeled adverse impacts by such actions as
direct emissions reductions, emission reductions through enhanced control,
enforceable permit conditions, and increasing stack height according to Good
Engineering Practice.


Pages 10-11. Signiflcant Emissions Rate (SER). The SER is used to determine
applicability of major NSR to new or modifled sources of NOz. \Mile projects can net
out of major NSR, they must be evaluated under TCEQ rules for minor NSR. This
would include a BACT and impacts evaluation.


Pages 11-13. Interim 1-hour SIL (also referred to as de minimis impact). The APD will
use the EPA interim 1-hour NOz SIL of 4 ppb. This value equates to 7 .5 pg/m3 at 25" C
and 760 mm Hg. Before EPA provided its SlL, the APD advised applicants to use the
SIL developed by NESCAUM (Northeast States for Coordinated Air Use Management).
However, any modeling already submitted or in progress based on that SIL (10 pg/m3)


will not need to be reaccomplished. For the public record applicants can refer to EPA's
and APD's guidance in their air quality analysis to justify the use of an interim SlL.
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Page 12. Use of the lnterim SlL. Results from the SCREEN3 model may be used for
major and minor projects. For minor NSR, the applicant may compare the interim de
minimis to


. the highest modeled 1-hour NO2 concentration predicted across all receptors
based on 1-year of APD designated meteorological dataset for the project, or


. the highest of the S-year average of the maximum modeled 1-hour NOz


concentration predicted each year at each receptor based on the APD
designated S-year meteorological dataset for the project.


!f the project is less than or equal to the de minimis, no further review is needed. lf the
project concentrations exceed the de minimis value, a site-wide NO2 NAAQS analysis
must be performed.


Fox Memo


Page 14. lntroduction. EPA provides general guidance in 40 CFR Part 51 Appendix W
on how to conduct an air quality analysis. In the Fox memo, EPA clarifies guidance
contained in Appendix W that does not speciflcally address procedures for the 1-hour
NOz NAAQS, and provides selected interim implementation guidance. ln general


. For major NSR, follow EPA guidance contained in the referenced EPA
memoranda as annotated by APD.


" Do not back calculate from an annual concentration to obtain a 1-hour
concentration.


o Design the size of the receptor grid to be large enough to show that
concentrations are decreasing from the site.


. lnclude nearby off-property emissions in the inventory, as applicable. Obtain a


short-term 1-hour NOz retrieval from the PSDB to a maximum distance of 50
kilometers from the site. For PSD, include any technically complete (sent to 2nd
Public Notice) or recently issued permits, as applicable.


o Provide air quality data in the area near the proposed facility. The air quality is


the ambient background concentration that is added to the maximum predicted


t,
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concentration. lt is the applicant's burden to determine the air quality data to be
used in the air quality analysis and demonstrate its representativeness.


o The division will provide interim background concentrations for screening
purposes. Applicants should contact the modeling staff for assistance
regarding refi ned background concentrations.


Use conservative screening background concentrations for projects that exceed
the de minimis concentration.


o For PBR / standard permit demonstrations, as applicable. Add the screening
background concentration for the county/region to the predicted concentration
from the project. lf the project plus background is less than or equal to 188
pg/m", the demonstration is complete.


o For case-by-case minor source permitting. Follow the procedure for PBR /
standard permits with prior approval. The applicant must demonstrate that
the procedure is appropriate based on factors such as


. Total NOz emissions at the site


. Facility location and dispersion parameters


. Previous approved modeling results


Round concentrations to be compared to the NAAQSG to the nearest whole number
or 1 ppb (decimals 0.5 and greater are rounded up to the nearest whole number, and
any decimal lower than 0.5 is rounded down to the nearest whole number).


Ratio method. Adjust predicted concentrations from site wide 1-hour emissions
from other pollutants of combustion. For example, 1-hour SOz or CO
concentrations used as a surrogate for 1-hour NOz concentrations.


o Develop appropriate ratios.T Exampte, [NOz Z = (NOz Q) ( SO2 71 * (SOz Q)1.


o Add NOz background concentrations to the adjusted SOz or CO maximum
surrogate concentration. lf the project plus background is less than or equal to
188 pg/m3, the demonstration is complete.


u 40 CFR 50 Appendix S, 4.2 Rounding Conventions for the 1-hour Primary NO2 NAAQS
' Q = emissions;.r - concentrations.
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Use of nearby ambient monitored data Planned maintenance, startup,
shutdown (MSS).


The site cannot be new and all facilities must have been operating.


Applicants must demonstrate that the hourly NO2 emission rate being
requested for the planned MSS maximum allowable emission rate table
(MAERT) is a value that actually occurred (within approximately plus or minus
10Yo).


Applicants can identify the closest NOz ambient air monitor to the site.


. lf a monitor is within approximately 10 kilometers (- 6 miles), the applicant
must obtain and provide the highest 1-hour NOz concentration within at
least the most recent three years of complete data, as well as the period
of time the emissions actually occurred.


. lf the highest concentration exceeds the 1-hour NOz NMQS, or a monitor
is not within approximately 10 kilometers (- 6 miles), the applicant must
coordinate with the permit reviewer to request a modeling meeting or
conference call with the permit reviewer and modeling staff to determine
an alternative approach to demonstrate compliance. This approach may
require refining the monitored data to account for the form of the standard,
obtaining representative monitoring data from another location, and/or
modeling.


Uses of nearby ambient monitored data PBR/standard permit
Prod uction/Operation.


The site cannot be new and all facilities must have been operating.


Applicants can identify the closest NOz ambient air monitor to the site.


lf a monitor is within approximately 10 kilometers (-6 miles), the applicant
must obtain and provide the highest 1-hour NOz Goncentration within at
least the most recent three years of complete data, as well as the period
of time the emissions actually occurred.


lf the highest concentration exceeds the 1-hour NO2 NAAQS, or a monitor
is not within approximately 10 kilometers (- 6 miles), the applicant must
coordinate with the air dispersion modeling team to request a modeling
meeting or conference call with modeling staff to determine an alternative
approach to demonstrate compliance. This approach may require refining
the monitored data to account for the form of the standard, obtaining
representative monitoring data from another location, and/or modeling.
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Page 15. SCREEN3 can be used for major and minor projects. APD must preapprove


the use of SCREEN3 for multiple facilities if the applicant proposes non-standard
modeling techniques.s The Industrial Source Complex model with Plume Rise Model
Enhancements (ISC-PRIME) can be used for minor projects.


Page 15. Tier2. The NOx/ NOz conversion factor ol75o/o may be used for PSD and


minor source screening (SCREEN3) or reflned modeling (lSC-PRIME or AERMOD, as
applicable).


Page 15. Tier 3. Applicants must submit protocols and APD and EPA must preapprove
the use of the ozone limiting method (OLM) or the Plume Volume Molar Ratio Method
(PVMRM). This requirement applies to major and minor projects.


Page 18. Emission lnventories. Applicants can obtain 1-hour NOz emission rates for
off-property sources from the Point Source Database (PSDB). Permit reviewers can


advise applicants to include emission rates from authorized facilities that are not
included in the PSDB as applicable.


t some standard techniques: use the stack with the worst-case dispersion as a representative
stack. Assume project maximum emissions are emitted from the representative stack. Or, one run for
each facility using the maximum hourly emission rate and 1) sum the predicted concentrations ffom
overlapping grids or 2) sum the highest concentration anywhere on the grid from each run to determine
the maximum concentration. Use the following equation to determine the worst-case stack: M = hs V Ts
+ Q where
M = a parameter that accounts for the relative influence of stack height, plume rise, and emission rate on
concentrations;
hs = the physical stack height in meters;
y = (rrl4) d"2 v" = stack gas flow rate in cubic meters per second;
ds = inside stack diameter in meters;
vs = stack gas exit velocity in meters per second;
Ts = the stack gas exit temperature in Kelvin; and,
q = pollutant emission rate in grams per second.


The stack that has the lowest value of M is used as a representative stack. The sum of the emissions
from all stacks is assumed to be emitted from the representative stack; that is, the stack whose
parameters resulted in the lowest value of M.


o
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lnterim 1-Hour NOz Screening Background Concentrations
in micrograms per cubic meter (Ug/mt)'


Region / Specific
County2


Screening
Background


Region / Specific
County


Screening
Background


1 70 10 70
Jefferson 90
Oranqe 70


2 70


3 70 11 70
Travis 85


4 70 12 70
Dallas 104 Brazoria 75
Ellis 85 Galveston 75


Tarrant 107 Harris 120
Montqomery 75


5 70 13 70
Titus 90 Bexar 100
Rusk 90


6 70 14 70
El Paso 124 Nueces 90


7 70 15 70
Hildalqo 100


8 70 16 70
Webb 100


o 70
Freestone 90
Limestone 90


These values are conservative and based on available ambient monitoring design
values (2007-2009) and may change as more research is conducted and/or data
obtained.


lf a value is too conservative, contact the Air Dispersion Modeling Team to determine if
a more refined background concentration is available.


I Use the value for the region the project will be located in, or county if listed
2 NRAQS in 188 pg/m3 co-nverted irom parts per billion based on stindard temperature and pressure
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To:


Fnovr:


NSRPD Staff


Dom Ruggeri, Team Leader


DRrn: August 3, 1998


Air Dispersion Modeling Team (ADMT)


SunJncr: Modeling Guidance for Exemption 106.512 (Formerly SE 6)


If an applicant meets the general requirements to claim an exemption under this rule, the applicant
must demonstrate that emissions from an exempted source will not cause or contribute to a
violation of the NO, NAAQS U06.512(6)1. One of the methods to show compliance with the NO,
NAAQS involves dispersion modeling [106.512(6)(A)]. The applicant can use the following
procedure to conduct the modeling demonstration:


Step 1 . Determine the long-term hourly emission rate for each source.
Use the applicable NO,/NO. ratio in Figure 1: 30 TAC 5106.512(6)(A) to adjust the hourly rate
for each source.


Step 2. Determine if the NO, de minimis is exceeded.
Use EPA's SCREEN3 or ISCST3 model to determine if the new or modified sources' emissions
will exceed the NO, de minimis of I pglm3. If the predicted concentration is < I pglm3, the
demonstration is complete. If not, go to Step 3.


Step 3. Determine the background concentration from the Screening Background Concentrations
table (attached). If the predicted concentration plus background is < 100 pglm3, the


demonstration is complete. If not, a full state NAAQS analysis may be required if the screening
background concentration cannot be refined to a more representative value. Go to Step 4.


Step 4. Determine if there is a NO, monitor in the county. If not, go to Step 5.
Obtain a background concentration from a representative monitor in the county. Use the most
recent annual concentration from the Aerometric Information Retrieval System (AIRS)


[www.epa.gov/airsweb/monreps.htm] that is based on at least 6570 hours of observations.


Convert the concentration from ppm to pglm3 by multiplying the AIRS concentration by 1887.


If the predicted concentration plus the monitored background concentration is < 100 p.g/m3, the
demonstration is complete. If not, a full state NAAQS analysis may be required. Contact the
ADMT staff for modeling guidance.


Step 5. Contact the ADMT staff for assistance in developing a representative background
concentration. If the predicted concentration plus a representative background concentration is
< 100 pE/mt, the demonstration is complete. If not, a full state NAAQS analysis may be


required. Contact the ADMT staff for modeling guidance.


Attachment
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SCREENING BACKGROUND CONCENTRATIONS
NO,


August, 1998


Note: Use regional values unless concentrations for a speciflc county are provided.


Regional Background / Specific County Background - Annual Concentration @Umt)


Region I
20


Region 2 20 Region3
20


Region 4


20
Region 5


20


Region 6 20 Region 7


20
Region 8


20


Potter
25


Lubbock
25


Wichita
25


Collin
25


Rusk
30


El Paso


70


Ector
35


Dallas
55


Smith
25


Denton
25


Titus
30


Ellis
25


Tarrant
40


Regional Background / Specific County Background - Annual Concentration @dm')


Region 9
20


Region l0
20


Region 11


20


Region 12


20
Region 13


20
Region 14


20
Region 15


20


Region 16
20


Bell
40


Jefferson
35


Fayette
30


Brazoria
35


Bexar
50


Nueces
35


Cameron
30


Webb
25


Limestone
25


Orange
35


Travis
45


Chambers
25


Victoria
25


Hidalgo
30


McLennan
30


Williamson
25


Ft. Bend
35


Robertson
35


Galveston
30


Harris
60


Montgomery
25
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Figure 1: 30 TAC 106.512(6XA)


NO* Emission Rate (Q)


Device g/trp-hr


IC Engine Less than 2.0


IC Engine 2.0 thru 10.0


IC Engine Greater than 10.0


Turbines


IC Engine with catalytic converter


1]


NO^A.{O-. Ratio


-z-x-
0.4


0.15 + (o.s/Q)


0.2


0.25


0.8s
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Appendix B


Screening Factors and Ratio Techniques


Screening Factors. For averaging times greater than one hour, the maximum concentration will
generally be less than the l-hour value. Use the factors in Table B-1 to convert point and volume


source related concentrations (EPA, 1992a and ADMT memo on the ADMT lnternet page for


lead modeling). Do not use the multiplying factors to obtain concentrations from area sources for
averaging times greater than one hour. Concentrations close to an area source will not vary as


much as those for point and volume sources in response to varying wind directions, and the


meteorological conditions which are likely to give maximum l-hour concentration can persist for
several hours. Therefore, to be conservative, ADMT recommends that the maximum l-hour
concentrations for area sources be assumed to apply for averaging periods out to 24 hours.


Table B - l. Multiplying Factors
to Convert l-Hour Point and Volume Source


Concentrations to Oth er Averaging Times


Averagine Time Multiplvine Factor


3-Hour 0.9


8-Hour 0.7


24-Horx 0.4*


Quarterly 0.2*


Annual 0.08'r'
* Can be used for area sources.


Ratio Technique 1. This technique uses a unit emission rate (l pound per hour or 1 gram per


second) to determine if the maximum contribution from each permitted source when added


together, independent of time and space, could exceed a standard or ESL. This is a conservative


procedure since the maximum concentration from all sources modeled concurrently cannot be


more than the sum of the maximum concentration from each source modeled separately.


Each source is evaluated separately with a unit emission rate, such as I pound per hour or I gram


per second; the source's actual location; and the source's proposed stack parameters represented


in the permit application. tn the ISC models this is done by setting up a separate source group for
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each source. The SCREEN model can also be used for this demonstration with a separate


SCREEN model run for each source.


The maximum predicted concentration for each source is then multiplied by the appropriate


emission rate factor for each source and for each pollutant. The emission rate factor is the ratio of
the approved emission rate divided by the unit emission rate.


The sum of the maximum concentrations (for each pollutant, independent of time and space) is


then compared with the threshold of concem for each pollutant. If the sum for any pollutant is
greater than that value, then refined modeling may be required and if so, enter the emission rate


for each source for this pollutant into the model for additional evaluation so that time and space


are considered.


Determining individual source contributions to the ALL source group maximum concentration in


the ISC model is not appropriate unless there is only one source or the pollutants are emitted in


exactly the same amount for all sources, or pollutants are emitted in exactly the same ratio for all


sources.


Ratio Technique 2. One pollutant is modeled for all sources with TNRCC approved emission


rates and stack parameters. Other TNRCC approved pollutant emission rates are then compared


with the modeled pollutant emission rate to determine the source which has the maximum ratio.


This maximum ratio is then multiplied by the predicted maximum off-property concentration for


the pollutant modeled. If the resulting maximum concentration exceeds a value of concem, then


additional refined modeling may be needed and, if so, enter the emission rate for each source of
this pollutant into the model.


Ambient Ratio Method. The EPA adopted a new method to predict annual NO, concentrations


[GAQM, Section 6.2.3 (EPA, 1995a)] that can be applied during screening modeling or refined


modeling. This method consists of two approaches. One approach applies a conversion factor to


the emission rate, and the other applies a conversion factor to the predicted concentration. The


process is outlined in the following steps that do not need to be applied in sequence.


Step 1: Assume total conversion of NO* to NOr. Use the NO* emission rate as a surrogate for


the NO, emission rate. Conduct screening or refined modeling, as applicable. This approach is


conservative but is not realistic. If the concenfration exceeds the de minimis or NAAQS (with
background concentration added), go to Step 2.
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Step 2: Apply a conversion factor to the predicted concentration.


Step 2a: Assume limited conversion of NO* to NOr. Multiply the predicted annual NO*
concentration by the national default of 0.75. This approach is conservative. If additional


refinement is needed, go to Step 2b if applicable.


Step 2b: Obtain a representative factor for conversion of NO * to NO r. Multiply the predicted


annual NO, concentration by a measured NO 2 / NO * ratio obtained from a site-specific or
representative regional air monitor.


Step 3: Apply a conversion factor to the emission rate.


Step ia: Assume limited conversion of NO * to NO r. Multiply the NO* emission rate by the


national default of 0.75. This approach is conservative. Conduct screening or refined modeling, as


applicable. If additional refinement is needed, go to Step 3b, if applicable.


Step 3b: Obtain a representative factor for conversion of NO* to NO ,. Multiply the emission rate


by a measured NO 2/ NO * ratio obtained from a site-specific or representative regional monitor.


Conduct screening or refined modeling, as applicable.
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Air and Radiation
You are here: EPA Home Alr and Radlatlon Natlonal Amblent Alr Quallty Standards (NAAQS)


National Ambient Air Oualitv Standards (NAAOS)


The Clean Alr Act. which was last amended ln 1990, requlres EPA to set National Amblent Alr Oualitv Standards (40 CFR part 50)
for pollutants consldered harmful to public health and the envlronment. The Clean Alr Act ldentlfles two types of natlonal amblent
alr quallty standards. Pilmary standards provlde publlc health protectlon, lncludlng protecting the health of 'sensltlve"
populations such as asthmatlcs, children, and the elderly. Secondary standards provlde public welfare protectlon, lncludlng
protection agalnst decreased vislbllity and damage to anlmals, crops, vegetation, and buildings.


EPA has set Natlonal Ambient AIr Quality Standards for slx prlnclpal pollutants, which are called "criterla" pollutants. They are
listed below. Units of measure for the standards are parts per million (ppm) by volume, parts per blllion (ppb) by volume, and


mlcrograms per cublc meter of alr (pglm3).


Pollutant
[final rule citel


Primary/
Secondarv


Averaglng
Time Levet Form


:arbon Monoxlde
1161R54294. Auo 31.
20111


primary
8-hour 9 ppm Not to be exceeded more than


once per year
1-hou r 35 ppm


Lead
t73 FR 66964. Nov 12.
2008.|


primary and
secondary


Rolling 3
month
averaqe


0.15 lrglm3
(1) Not to be exceeded


prlmary 1-hour 100 ppb 98th percentlle, averaged over 3
years


primary and
secondary Ann ual 53 ppb @ Annual Mean


Ozone
173 FR 16436. Mar 27.
20081


primary and
secondary 8-hour 0.075 ppm @


Annual fourth-hlghest dally
maxlmum 8-hr concentration,
averaqed over 3 years


Padicle Po]lution
PMz.s


prlmary and
secondary


Annual 15 pglm3 annual mean, averaged over 3
years


24-hout 35 uglm3
98th Dercentlle, averaoed over 3
years


PMro
prlmary and
secondary 24-hour 150 pglm3


Not to be exceeded more than
once per year on average over 3
years


Sulfur Dloxlde
t75 FR 35520. lun 22.20101


primary 1-hour z5 ppb @
99th percentlle of l-hour dally
maximum concentrations,
averaged over 3 years


t6, sepr t4,
L9731 secondary 3-hour 0.5 ppm Not to be exceeded more than


once per year


as of Octob€r 2011


(1) Flnal rule slgned October 15, 2008. The 1978 lead standard (1.5 pglm3 as a quarterly average) remalns ln effect untll one year after an area ls
deslgnated for the 2008 standard, except that ln areas deslgnated nonattalnment for the 1978, the 1978 standard remalns ln effect untll
lmplementatlon plans to attaln or malntaln the 2008 standard are approved.
(2) The offfclal level of the annual NO2 standard ls 0.053 ppm, equal to 53 ppb, whlch ls shown here for the purpose of clearer comparlson to the 1-
hour standard.
(3) Flnal rule slgned March L2,2OOA. The 1997 ozone standard (0.08 ppm, annual fourth-hlghest dally maxlmum 8-hour concentratlon, averaged over
3years)andrelatedlmplementatlonrulesremalnlnplace, Inl99T,EPArevokedthel-hourozonestandard(0.12ppm,nottobeexceededmorethan
once per year) ln all areas, although some areas have conunued obllgauons under that standard ("antl-backslldlng"). The l-hour ozone standard ls
attalned when the expected number of days p€r calendar year wlth maxlmum hourly average concentratlons above 0.12 ppm ls less than or equal to 1,


(4) Flnal rule slgned June 2, 2010. The 1971 annual and 24-hour SO2 standards were revoked ln tiat same rulemaklng. However, these standards
remaln ln effect untll one year after an area ls deslgnated for the 2010 standard, except ln areas deslgnated nonattalnment for the 1971 standards,
where the 1971 standards remaln ln effect untll lmplementatlon plans to attaln or malntaln the 2010 standard are approved.


See hlstorical tables of NMQS standards


Carbon Monoxlde
Lead
Nltrooen Dioxlde
Ozone
Partlcle Pollution


http ://www .epa.gov / air I criteria.html
s-29
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Renewal Date: December t3, eozo
loo3oAFm Lg42 '


Mont Belvieu, Chambers County
Addition of FRAC tr and Updated Emissions -
Lone Star NGL Mont Belvieu Gas Plant
RNro6or8z6o
CN6ogSSSo4o
Existing
None
Oil and Gas Production Facilities


TEXAS CounarssroN oN EUUnoNMENTAL Qunltrr
Protecting Taas by Reducing anil Preuenting Pollution


MR CLINT COWA}T
SENIOR DIRECTOR OF EIWIRONMENT
LONE STARNGL MONT BELVIEU LP
8oo E SONTERRA BLVD STE 4oo
SAIr{ AI{TONIO TX 7825839 4t


Standard Permit Registration Number: 9388
Location:
City/County:
Project Description/ Unit:


Regulated Entity Number :


Customer Reference Number:
New or Existing Site:
Affected Permit (if applicable):
Standard PermitTlpe:


Lone Star NGL Mont Belvieu LP has registered the emi.ssions associated with the addition of the
fractionation train (IRAC II NGL) and updated emissions at the lone Star NGL Mont Belvieu
Gas Plant under the standard permit listed above as authorizeil by the Commissioners pursuant
to Title 3o Texas Administrative Code 5 LL6.6o2 (So TAC 5 116.6oz). Emissions are listed on the
attached table. For rule information see www.tceq.texas.gov/perrnittinglatr/nav/standard.htnl.


The following planned MSS activities have been reviewed and are included on the emissions
table. No other planned MSS emissions will be authorized under this regishation.


P.O. Box go87 . Austin, Texas 787rr-3o87 . Srz-zg9-1ooo . tceq.texas.gov


MaintenanceActivitv


E'.miscrinnc/


Events /
Hour


Events/
Year


voc
Event


Wfl(a-fThe)
(Iblhr) (tpv)


Replacement of analyzer
filters/screens


o.2 1 100 o.20 o.o1


Filter/Meter
Maintenance/Replacement


o.o1 1 100 o.o1 <o.o1


Spare pump startup o.50 1 10 o.50 o.oo25


Compressor maintenance o.10 1 100 o.10 o.oo5


SeaI inspections and other tank
inspection activities o.50 I 3 o.50 ).ooo75


Parts washer solvent o.10 1 100 o.10 o.oo5


Maintenance on pumps o.oo8 1 10 o.o1 <o.o1


Ttre above activities are the same for both EPN ozo-MSS and oor-MSS.


Howis ourcustomersersice? tceq.texas.gov/customersurvey
frnted m recyded paper
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Mr. ClintCowan
Page z
May zg,zotz


Re: Standard Permit Registration Number 93813


Michael Wilson, P.E., Director
Air Permits Division
OfEce of Air
Texas Commission on Environmental Quality


cc: Air Section Manager, Region tz - Houston


ItojectNumber: ryA8r3


(t


The coin3any is also reminded that these facilities mqy_ be subject to _and myst _comply with
other staite and fed.eral air quality requirementS. In addition, unter the applicdb_ility section fof
all Standard Pennits, g rr6.6ro(a)(zfstates that "Constnrction oi. opeiati-on'of the pioject musj
il ;"-il;ced prior to the effectivodate of a revision to tlis suUffiei''l . 


r, 
. , 


t ' 
. -


If you have questions, please contact Ms. Dana Johnson at (Srz) 2gg-2o22.This actidn'is taken
under authohty delegited by the Executive Director of the TCEQ.| .':


Sincerely,


G2







Standard PermitMa:rimum Emission Rates Table
PermitNumber g3gr3


The facilities and emissions included in this table have been represented and reviewed as the maximum emissions authorized by this
standard


FRACI
oor-MSS /
Miscellaneous
Maintenance


t42 o.o2


ooz-lhermo / ro
MMBtu/hThermal
Oridizer


Iotal IIAPs 240 10.53 L11 4.85 r.6o 7.o2 o.15 o.66 o.15 o.66 3.42 14-97 o.04 o.r6


oro-DGENT /
Emergency Diesel
Generator


3.94 o.o7 3.94 o.o7 3.45 o.o6 o.20 <o.o1 o.20 <o.o1 <o.01 <o.o1


orr-DGENz / Fireu'ater
Pump


3.94 o.o7 3.94 o.o7 3.45 o.o6 o.20 <o.o1 o.20 <o.01 <o.o1 <o.o1


oog-SCR/VE / z7o
MMBtu[uNewHot
Oil Eeater


Total HAPs L.46 6.s8 2.70 lL83 to.14 4443 2.OL 8.8r 2.O1 8.8r o.r8 o.78 o.50 2.L9


oog-SCRaVE / +6
MMBtU/hr Mol Sieve
Regenerator Heater


Tota] IIAPs o.25 1.o9 o.46 2.Ot l,73 7.57 o.34 1.50 o.34 1.50 o.03 o.13 o.09 o.37


oo4-ELARE/ Flare
Mss)


Total IIAPs 4-35 o.05 4.L7 o.05 8.32 o.1() <o.o1 <o.o1 <o.01 <o.o1 o.o6 <o.o1


oo5 -TKAIVIIN lAmine
Iank


o-45 o.01


oo6-TKUSE/Used
OilTank


o.91 o.o2


oo7-lIGIOT/ New Oil
Tank


o.91 o.02


oo8-:IKSIOP / Slop
WaterTank


o.91 o.02


oolFUG/ Fugitives r.8o 7.89


T\


'1]r
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sulfurdioxide
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SUBCHAPTER F: STANDARD PERMITS
$$u6.6or - 16.6o6, rr6.6to, l..l.6.6rr, rr6.614,


rl.6.615, l-r6.6t7, r-l'6.6zo
Effective March B, 2<111


5116.6or. Types of Standard Permits.


(a) For the purposes of this chapter a standard permit is either:


(r) one that was adopted by the commission in accordance with Texas
Government Code, Chapter 2ooL, Subchapter B, into this subchapter; or


(z) one that is issued by the commission in accordance with $116.6o3 of
this title (relating to Public Participation in Issuance of Standard Permits).


(b) Any standard permit in this subchapter adopted by the commission shall
remain in effect until it is repealed under the APA. If any adopted standard permit is
repealed and replaced, facilities may continue to be authorized until the date of
registration required by subsection (e) of this section.


(c) A registration to use a standard permit adopted by the commission in this
subchapter shall be renewed by the applicant under the requirements of 5116.6o4 of this
title (relating to Duration and Renewal of Registrations to use Standard Permits) by the
tenth anniversary of the date of the original registration.


(d) If a standard permit in this subchapter adopted by the commission is repealed
and replaced, with no changes, by a standard permit issued by the commission, any
existing registration to use the repealed standard permit will be automatically converted
to a registration to use the new standard permit, if the facility continues to meet the
requirements. An automatically converted registration to use a standard permit shall be
renewed by the applicant under the requirements of 5116.6o4 of this title by the tenth
anniversary of the date of the new registration.


(e) If a standard permit adopted by the commission in this subchapter is repealed
and replaced urith a standard permit issued by the commission, and the requirements of
the standard permit are changed in the process, persons registered to use the repealed
standard permit shall register to use the issued standard permit by the later of either the
deadline established in the issued standard permit, or the tenth anniversary of the
original registration. The commission shall notifu, in writing, all persons registered to
use the repealed standard permit of the date by which a nety registration must be
submitted. Persons not wishing to register for the issued standard permit shall have the
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option of applying for or qualifying for other applicable authorizations in this chapter or
in Chapter ro6 of this title (relating to Exemptions from Permitting).


Adopted February g,2orr Effective March 3, 2011


gu6.6oz. Issuance of Standard Permits.


(a) The commission may issue a standard permit under the procedures in
5116.6o3 of this title (relating to Public Participation in Issuance of Standard Permits) if
the commission finds that:


(t) the standard permit is enforceable; and


(z) the commission can adequately monitor compliance with the terms of
the standard permit.


(b) The commission may issue standard permits for:


(r) grandfathered facilities. Standard permits for use by grandfathered
facilities before September 1, 2oo1 are not required to meet best available control
technolory;


(z) the installation of emission control equipment that constitutes a
modification or a new facility under TCAA, 9382.o57.


(c) Other than the standard permits issued for use under subsection (bXr) and
(z) of this section, all standard permits issued by the commission under this chapter
shall require best available control technolory.


Adopted December t6, tggg Effective January 11, 2ooo


$116.6o3. Fublic Participation in Issuance of Standard Perrnits.


(a) The commission will publish notice of a proposed standard permit in a daily
or weekly newspaper of general circulation in the area affected by the activity that is the
subject of the proposed standard permit. If the proposed standard permit will have
statewide applicability, notice will be published in the daily newspaper of largest general
circulation within each of the following metropolitan areas: Austin, Dallas, and Houston
and any other regional newspapers designated by the executive director on a case-by-
case basis. In all cases, the commission will publish notice in the Texas Register and
issue a press release. Electronic means may be used to transmit notice to selected state
and local officials.


()
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(b) The contents of a public notice of a proposed standard permit shall be in
accordance with grzz.5o6 of this title (relating to Public Notice for General Operating
Permits) except where clearly not applicable. Each notice will include an invitation for
written comments by the public regarding the proposed standard permit. The public
notice will specifo a comment period of at least 3o days and the public notice will be
published not later than the 3oth day before the commission issues a standard permit.


(c) The commission will hold a public meeting to provide an additional
opportunityfor public comment. The commission will give notice of a public meeting
under this subsection as part of the notice described in subsection (b) of this section not
later than the 3oth daybefore the date of the meeting. The public comment period shall
automatically be extended to the close of any public meeting.


(d) If the commission receives public comment related to the issuance of a
standard permit, the commission will issue a written response to the comments at the
same time the commission issues or denies the permit. The commission will make the
response available to the public, and shall mail the response to each commenter.


(e) The commission will publish notice of its final action on the proposed
standard permit and the text of its response to comments in the Texas Register.


(0 The commission will make a copy of any issued standard permit and response
to comments available to the public for inspection at the commission's Office of
Permitting, Remediation, and Registration in its Austin office, and also in the
appropriate regional offi ces.


Adopted September zo, zoo6 Effective October tz, zoo6


$116.6o4. Duration and Renewal of Registrations to Use Standard Permits.


An owner or operator who chooses to use a standard permit shall register to use a
standard permit in accordance with 5116.6rr of this title (relating to Registration to Use
a Standard Permit), unless otherwise specified in a specific standard permit.


(r) The registration to use a standard permit is valid for a term not to
exceed ten years.


(z) The holder of a standard permit shall be required to renew the
registration to use a standard permit by the date the registration expires. Any
registration renewal shall include the requirements, as applicable, of g116.6rr of this title
(relating to Registration to Use a Standard Permit) and shall provide information
determined by the commission to be necessary to demonstrate compliance with the


G7







requirements and conditions of the standard permit and with applicable state and
federal regulations.


(a) The commission will provide written notice to registrants of the
renewal deadline at least r8o days prior to the expiration of the registration.


(+) The commission may choose to renew registrations to use specific
standard permits automatically, and, in such cases, will provide written notice to
registrants.


Adopted December t6, tggg Effective January 11, 2ooo


$116.6o5. Standard Permit Amendment and Revocation.


(a) A standard permit remains in effect until amended or revoked by the
commission.


(b) After notice and comment as provided by subsection (c) of this section and
Srr6.6og(b) - (0 of this title (relating to Public Participation in Issuance of Standard
Permits), a standard permit may be amended or revoked by the commission.


(c) The commission will publish notice of its intent to amend or revoke a
standard permit in a daily or weekly newspaper of general circulation in the area
affected by the activity that is the subject of the standard permit. If the standard permit
has statewide applicability, then the requirement for newspaper notice shall be
accomplished by publishing notice in the daily newspaper of largest general circulation
within each of the following major metropolitan areas: Austin, Dallas, and Houston.
The commission will also provide written notice to registrants and any persons
requesting to be on a mailing list concerning a specific standard permit. In both cases,
the commission will publish notice in the Texas Register.


(d) The commission may, through amendment of a standard permit, add or
delete requirements or limitations to the permit.


(r) To remain authorized under the standard permit, a facility shall
comply with an amendment to the standard permit on the later of either the deadline
the commission provides in the amendment or the date the facility's registration to use


the standard permit is required to be renewed. The commission may not require
compliance with an amended standard permit within z4 months of its amendment
unless it is necessary to protect public health.


(z) Before the date the facility is required to comply with the amendment,
the standard permit, as it read before the amendment, applies to the facility.
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(S) The commission will consider the following when determining
whether to amend or revoke a standard permit:


(A) whether a condition of air pollution exists;


(B) the applicability of other state or federal standards that apply or
will apply to the types of facilities covered by the standard permit;


(C) requests from the regulated community or the public to amend
or revoke a standard permit consistent with the requirements of the TCAA; and


(D) whether the standard permit requires best available control
technolory.


(e) The commission may require, upon issuance of an amended standard permit,
or on a date otherwise provided, the owner or operator of a facility to submit a
registration to use the amended standard permit in accordance with the requirements of
$116.6rr of this title (relating to Registration to Use a Standard Permit).


(0 If the commission revokes a standard permit, it will provide written notice to
affected registrants prior to the revocation of the standard permit. The notice will advise
registrants that they must apply for a permit under this chapter or qualify for an
authorization under Chapter ro6 of this title (relating to Exemptions from Permitting).


(g) The issuance, amendment, or revocation of a standard permit or the issuance,
renewal, or revocation of a registration to use a standard permit is not subject to Texas
Government Code, Chapter 2oo1.


Adopted December t6,tgg9 Effective January 11,2ooo


$116.6o6. Delegation.


The commission may delegate to the executive director any authority in this
subchapter.


Adopted December t6,tggg Effective January 11, 2ooo


$116.6ro. AppHcability.


(a) Under the Texas Clean Air Act, $382.o5r, a project that meets the
requirements for a standard permit listed in this subchapter or issued by the
commission is hereby entitled to the standard permit, provided the following conditions


tr
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listed in this section are met. For the purposes of this subchapter, project means the
construction or modification of a facility or a group of facilities submitted under the
same registration.


(r) Any project that results in a net increase in emissions of air
contaminants from the project other than carbon dioxide, water, nitrogen, methane,
ethane, hydrogen, oxygen, or those for which a national ambient air quality standard has


been established must meet the emission limitations of $ro6.z6r of this title (relating to
Facilities (Emission Limitations), unless otherwise specified by a particular standard
permit.


(z) Construction or operation of the project must be commenced prior to
the effective date of a revision to this subchapter under which the project would no
longer meet the requirements for a standard permit.


(S) The proposed project must comply with the applicable provisions of
the Federal Clean Air Act (FCAA), $rrr (concerning New Source Performance Standards)
as listed under 4o Code of Federal Regulations (CFR) Part 6o, promulgated by the
United States Environmental Protection Agency (EPA).


(+) The proposed project must complywith the applicable provisions of
FCAA, grrz (concerning Hazardous Air Pollutants) as listed under 4o CFR Part 6r,
promulgatedbythe EPA.


G) The proposed project must comply with the applicable maximum
achievable control technolory standards as listed under 4o CFR Part 63, promulgated by
the EPA under FCAA, grrz or as listed under Chapter rr3, Subchapter C of this title
(relating to National Emissions Standards for Hazardous Air Pollutants for Source
Categories (FCAA, $rrz,4o CFR Part 63)).


(6) If subject to Chapter ror, Subchapter H, Division 3 of this title
(relating to Mass Emissions Cap and Trade Program) the proposed facility, group of
facilities, or account must obtain allocations to operate.


(b) AnV project that constitutes a new major stationary source or major
modification as defined in $116.rz of this title (relating to Nonattainment and
Prevention of Significant Deterioration Review Definitions) is subject to the
requirements of 5116.rro of this title (relating to Applicability) rather than this
subchapter.


(c) Persons may not circumvent by artificial limitations the requirements of
5rr6.rro of this title.
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(d) Any project involving a proposed affected source (as defined in 5116.15(r) of
this title (relating to Section rrz(g) Definitions)) shall comply with all applicable
requirements under Subchapter E of this chapter (relating to Hazardous Air Pollutants:
Regulations Governing Constructed or Reconstructed Major Sources (FCAA, $rrz(g),4o
CFR Part 6S)). Affected sources subject to Subchapter E of this chapter may use a
standard permit under this subchapter only if the terms and conditions of the specific
standard permit meet the requirements of Subchapter E of this chapter.


Adopted January LL,2oo6 Effective February L,2006


$116.6rr. Registration to Use a Standard Permit.


(a) If required, registration to use a standard permit shall be sent by certified
mail, return receipt requested, or hand delivered to the executive director, the
appropriate commission regional office, and anylocal air pollution programwith
jurisdiction, before a standard permit can be used. The registration must be submitted
on the required form and must document compliance with the requirements of this
section, including, but not limited to:


(r) the basis of emission estimates;


(z) quantification of all emission increases and decreases associated with
the project being registered;


(3) sufficient information as may be necessary to demonstrate that the
project will comply with $rr6.6ro(b) of this title (relating to Applicability);


(+) information that describes efforts to be taken to minimize any
collateral emissions increases that will result from the project;


(S) a description ofthe project and related process; and


(6) a description of any equipment being installed.


(b) Construction may begin any time after receipt of written notification from the
executive director that there are no objections or 45 days after receipt by the executive
director of the registration, whichever occurs first, except where a dffierent time period
is specified for a particular standard permit.


(c) In order to avoid applicability of Chapter rzz of this title (relating to Federal
Operating Permits), a certified registration shall be submitted. The certified registration
must state the maximum allowable emission rates and must include documentation of
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the basis of emission estimates and a written statement by the registrant certifying that
the maximum emission rates listed on the registration reflect the reasonably anticipated
maximums for operation of the facility. The certified registration shall be amended if
the basis of the emission estimates changes or the maximum emission rates listed on the
registration no longer reflect the reasonably anticipated maximums for operation of the
facility. The certified registration shall be submitted to the executive director; to the
appropriate commission regional office; and to all local air pollution control agencies
having jurisdiction over the site. Certified registrations must also be maintained in
accordance \,vith the requirements of $116.115 of this title (relating to General and
Special Conditions).


(r) Certified registrations established prior to the effective date of this rule
shall be submitted on orbefore February 3, 2oo3.


(z) Certified registrations established on or after the effective date of this
rule shall be submitted no later than the date of operation.


Adopted November 2o,2oo2 Effective December tl,zoo2


5116.614. Standard Permit Fees.


Any person who registers to use a standard permit or an amended standard
permit, or to renew a registration to use a standard permit shall remit, at the time of
registration, a flat fee of $9oo for each standard permit being registered, unless
otherwise specified in a particular standard permit. No fee is required if a registration is
automatically renewed by the commission. All standard permit fees will be remitted in
the form of a check, certified check, electronic funds transfer, or money order made
payable to the Texas Commission on Environmental Qualrty (TCEQ) and delivered with
the permit registration to the TCEQ, P.O. Box r3o88, MC zr4,Austin, Texas 787tr3o87.
No fees will be refunded.


Adopted September 2;,2oo2 Effective October 2o,2oo2


g116.615. General Conditions.


The following general conditions are applicable to holders of standard permits,
but will not necessarily be specifically stated within the standard permit document.


(r) Protection of public health and welfare. The emissions from the
facility, including dockside vessel emissions, must comply with all applicable rules and
regulations of the commission adopted underTexas Health and Safety Code, Chapter
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382, and with the intent of the Texas Clean Air Act (TCAA), including protection of
health and property of the public.


(z) Standard permit representations. All representations with regard to
construction plans, operating procedures, and maximum emission rates in any
registration for a standard permit become conditions upon which the facility or changes
thereto, must be constructed and operated. It is unlawful for any person to vary from
such representations if the change will affect that person's right to claim a standard
permit under this section. Any change in condition such that a person is no longer
eligible to claim a standard permit under this section requires proper authorization
under g116.rro of this title (relating to Applicability). If the facility remains eligible for a
standard permit, the owner or operator of the facility shall notify the executive director
of any change in conditions which will result in a change in the method of control of
emissions, a change in the character of the emissions, or an increase in the discharge of
the various emissions as compared to the representations in the original registration or
any previous notification of a change in representations. Notice of changes in
representations must be received by the executive director no later than 3o days after
the change.


(g) Standard permit in lieu of permit amendment. AII changes authorized
by standard permit to a facility previously permitted under 5116.rro of this title shall be
administratively incorporated into that facility's permit at such time as the permit is
amended or renewed.


(4) Construction progress. Start of construction, construction
interruptions exceeding 45 days, and completion of construction shall be reported to the
appropriate regional office not later than 15 working days after occurrence of the event,
except where a different time period is specified for a particular standard permit.


(S) Start-up notification.


(A) The appropriate air program regional office of the commission
and any other air pollution control agency having jurisdiction shall be notified prior to
the commencement of operations of the facilities authorized by a standard permit in
such a manner that a representative of the executive director maybe present.


(B) For phased construction, which may involve a series of units
commencing operations at different times, the owner or operator of the facility shall
provide separate notification for the commencement of operations for each unit.


(C) Prior to beginning operations of the facilities authorized by the
permit, the permit holder shall identifu to the Office of Permitting, Remediation, and
Registration, the source or sources of allowances to be utilized for compliance with
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Chapter ror, Subchapter H, Division 3 of this title (relating to Mass Emissions Cap and
Trade Program).


(D) A particular standard permit may modify start-up notification
requirements.


(6) Sampling requirements. If sampling of stacks or process vents is
required, the standard permit holder shall contact the commission's appropriate
regional office and any other air pollution control agency having jurisdiction prior to
sampling to obtain the proper data forms and procedures. All sampling and testing
procedures must be approved by the executive director and coordinated with the
regional representatives of the commission. The standard permit holder is also
responsible for providing sampling facilities and conducting the sampling operations or
contracting with an independent sampling consultant.


(7) Equivalency of methods. The standard permit holder shall
demonstrate or otherwise justifuthe equivalency of emission control methods, sampling
or other emission testing methods, and monitoring methods proposed as alternatives to
methods indicated in the conditions of the standard permit. Alternative methods must
be applied for in writing and must be reviewed and approved by the executive director
prior to their use in fuIfilling any requirements of the standard permit.


(8) Recordkeeping. A copy of the standard permit along with information
and data sufficient to demonstrate applicability of and compliance with the standard
permit shall be maintained in a file at the plant site and made available at the request of
representatives of the executive director, the United States Environmental Protection
Agency, or any air pollution control agency having jurisdiction. For facilities that
normally operate unattended, this information shall be maintained at the nearest staffed
location within Texas specified by the standard permit holder in the standard permit
registration. This information must include, but is not limited to, production records
and operating hours. Additional recordkeeping requirements may be specified in the
conditions of the standard permit. Information and data sufficient to demonstrate
applicability of and compliance with the standard permit must be retained for at least
two years following the date that the information or data is obtained. The copy of the
standard permit must be maintained as a permanent record.


(g) Maintenance of emission control. The facilities covered by the
standard permit may not be operated unless all air pollution emission capture and
abatement equipment is maintained in good working order and operating properly
during normal facility operations. Notification for emissions events and scheduled
maintenance shall be made in accordance with gror.zor and gror.zrr of this title
(relating to Emissions Event Reporting and Recordkeeping Requirements; and
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Scheduled Maintenance, Startup, and Shutdown Reporting and Recordkeeping
Requirements).


(ro) Compliance with rules. Registration of a standard permit by a
standard permit applicant constitutes an acknowledgment and agreement that the
holder will complywith all rules, regulations, and orders of the commission issued in
conformity with the TCAA and the conditions precedent to the claiming of the standard
permit. If more than one state or federal rule or regulation or permit condition are
applicable, the most stringent limit or condition shall govern. Acceptance includes
consent to the entrance of commission employees and designated representatives of any
air pollution control agency having jurisdiction into the permitted premises at
reasonable times to investigate conditions relating to the emission or concentration of
air contaminants, including compliance with the standard permit.


(rr) Distance limitations, setbacks, and buffer zones. Notwithstanding
any requirement in any standard permit, if a standard permit for a facility requires a
distance, setback, or buffer from other property or structures as a condition of the
permit, the determination of whether the distance, setback, or buffer is satisfied shall be
made on the basis of conditions existing at the earlier of:


(A) the date new construction, expansion, or modification of a
facility begins; or


(B) the date any application or notice of intent is first filed with the
commission to obtain approval for the construction or operation of the facility.


Adopted February 2L,2oo7 Effective March LS,2oo7


Su6.6r7. State Pollution Control Project Standard Permit.


(a) Scope and applicability.


(t) This standard permit applies to pollution control projects undertaken
voluntarily or as required by any governmental standard, that reduce or maintain
currently authorized emission rates for facilities authorized by a permit, standard
permit, or permit by rule.


(z) The project may include:


(A) the installation or replacement of emissions control equipment;


(B) the implementation or change to control techniques; or
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(C) the substitution of compounds used in manufacturing
processes.


(g) This standard permit must not be used to authorize the installation of
emission control equipment or the implementation of a control technique that:


(A) constitutes the complete replacement of an existing production
facility or reconstruction of a production facility as defined in 4o Code of Federal
Regulations S6o.rSG)(r) and (c); or


(B) the executive director determines there are health effects
concerns or the potential to exceed a national ambient air quality standard criteria
pollutant or contaminant that results from an increase in emissions of any air
contaminant until those concerns are addressed by the registrant to the satisfaction of
the executive director; or


(C) returns a facility or group of facilities to compliance with an
existing authorization or permit unless authorized by the executive director.


(+) Prior to March g,2oLL, new or modified pollution control projects
must meet the conditions of this standard permit. All previous standard permit
registrations under this section that were authorized prior to the effective date of this
rule must include the increases and decreases in emissions resulting from those projects
in any future netting calculation and all other conditions must be met upon the ten-year
anniversary and renewal of the original registration, or until administratively
incorporated into the facilities'permit, if applicable.


(S) Notwithstanding the requirements of $116.6o4 of this title (relating to
Duration and Renewal of Registrations to Use Standard Permits), on or after March 3,
2011, no new or modified registrations will be accepted and no existing registrations will
be renewed.


(b) General requirements.


(r) Any claim under this standard permit must comply with all applicable
conditions of:


(A) $116.6o4(r) and (z) of this title (relating to Duration and
Renewal of Registrations to Use Standard Permits);
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(B) 5rr6.6oS(dXt) and (z) of this title (relating to Standard Permit
Amendment and Revocation);


(C) $116.6ro of this tifle (relating to Applicability);


(D) $116.6rr of this title (relating to Registration to Use a Standard
Permit);


(E) 5116.O14 of this title (relating to Standard Permit Fees); and


(F) 5116.615 of this title (relating to General Conditions).


(z) Construction or implementation of the pollution control project must
begin within 18 months of receiving written acceptance of the registration from the
executive director, with one r8-month extension available, and must comply with
5r16.r15(b)(z) and $116.rzo of this title (relating to General and Special Conditions and
Voiding of Permits).Any changes to allowable emission rates authorized by this section
become effective when the project is complete and operation or implementation begins.


(S) The emissions limitations of $rr6.6ro(aXt) of this title do not apply to
this standard permit.


(4) Predictable maintenance, startup, and shutdown emissions directly
associated with the pollution control projects must be included in the representations of
the registration application.


(S) Any increases in actual or allowable emission rates or any increase in
production capacity authorized by this section (including increases associated with
recovering lost production capacity) must occur solely as a result of the project as
represented in the registration application. Any increases of production associated with
a pollution control project must not be utilized until an additional authorization is
obtained. This paragraph is not intended to limit the owner or operator's ability to
recover lost capacity caused by a derate, which may be recovered and used without any
additional authorization.


(c) Replacement projects.


(r) The replacement of emissions control equipment or control technique
under this standard permit is not limited to the method of control currently in place,
provided that the control or technique is at least as effective as the current authorized
method and all other requirements of this standard permit are met.
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(z) The maintenance, startup, and shutdown emissions maybe increased
above currently authorized levels if the increase is necessary to implement the
replacement project and maintenance, startup, and shutdown emissions were
authorized for the existing control equipment or technique.


(S) Equipment installed under this section is subject to all applicable
testing and recordkeeping requirements of the original control authorization. Alternate,
equivalent monitoring, or records may be proposed by the applicant for review and
approval of the executive director.


(d) Registration requirements.


(r) A registration must be submitted in accordance with the following.
(A) If there are no increases in authorized emissions of any air


contaminant resulting from a replacement pollution control project, a registration must
be submitted no later than 30 days after construction or implementation begins and the
registration must be accompanied by a $9oo fee.


(B) If a new control device or technique is authorized or if there are
increases in authorized emissions of any air contaminant resulting from the pollution
control project, a registration must be submitted no later than 3o days prior to
construction or implementation. The registration must be accompanied by a $9oo fee.
Construction or implementation may begin only after:


(i) no written response has been received from the executive
director within 3o calendar days of receipt by the Texas Commission on Environmental
Qudrty (TCEQ); or


(ii) written acceptance of the pollution control project has
been issued by the executive director.


(C) Ifthere are any changes in representations to a previously
authorized pollution control project standard permit for which there are no increases in
authorized emissions of any air contaminant, a notification or letter must be submitted
no later than 3o days after construction or implementation of the change begins. No fee
applies and no response will be sent from the executive director.


(D) If there are any changes in representations to a previously
authorized pollution control project standard permit that also increase authorized
emissions of any air contaminant resulting from the pollution control project, a
registration alteration must be submitted no later than 3o days prior to the start of
construction or implementation of the change. The registration must be accompanied by
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a $45o fee, unless received within r8o days of the original registration approval.
Construction or implementation maybegin only after:


(i) no written response has been received from the executive
director within 3o calendar days of receipt by the TCEQ; or


(ii) written acceptance of the pollution control project has
been issued by the executive director.


(z) The registration must include the following:


(A) a description of process units affected by the project;
(B) a description ofthe project;


(C) identification of existing permits or registrations affected by the
project;


(D) quantification and basis of increases and/or decreases
associated with the project, including identification of affected existing or proposed
emission points, all air contaminants, and hourly and annual emissions rates;


(E) a description of proposed monitoring and recordkeeping that
will demonstrate that the project decreases or maintains emission rates as represented;
and


(F) a description of how the standard permit will be
administratively incorporated into the existing permit(s).


(e) Operational requirements. Upon installation of the pollution control project,
the owner or operator shall comply with the requirements of paragraphs (r) and (z) of
this subsection.


(r) General duty. The owner or operator must operate the pollution control
project in a manner consistent with good industry and engineering practices and in such
a way as to minimize emissions of collateral pollutants, within the physical configuration
and operational standards usually associated with the emissions control device, stratery,
or technique.


(z) Recordkeeping. The owner or operator must maintain copies on site of
monitoring or other emission records to prove that the pollution control project is
operated consistent with the requirements in paragraph (r) of this subsection, and the
conditions of this standard permit.
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(f) Incorporation of the standard permit into the facility authorization.


(r) Any new facilities or changes in method of control or technique
authorized by this standard permit instead of a permit amendment under 5116.rro of
this title (relating to Applicability) at a previously permitted or standard permitted
facility must be incorporated into that facility's permit when the permit is amended or
renewed.


(z) All increases in previously authorized emissions, new facilities, or
changes in method of control or technique authorized by this standard permit for
facilities previously authorized by a permit by rule must comply with 5ro6.4 of this title
(relating to Requirements for Permitting by Rule), except $to6.+(aXr) of this title, and
$ro6.8 of this title (relating to Recordkeeping).


Adopted February g,2ott Effective March g,2oLL


5116.6zo. Installation and/or Modification of OiI and Gas Facilities.


(a) Emission specifications.


(r) Venting or flaring more than o.3long tons per day of total sulfur shall
not be allowed.


(z) No facility shall be allowed to emit total uncontrolled emissions of
sulfur compounds, except sulfur dioxide (SOr), from all vents (excluding process
fugitives emissions) equal to or greater than four pounds per hour unless the vapors are
collected and routed to a flare.


(g) Any vent, excluding any safety relief valves that discharge to the
atmosphere only as a result of fire or failure of utilities, emitting sulfur compounds
other than SOz shall be at least zo feet above ground level.


(+) New or modified internal combustion reciprocating engines or gas
turbines permitted under this standard permit shall satisfr all of the requirements of
5ro6.5rz of this title (relating to Stationary Engines and Turbines), except that
registration using the Form PI-7 or PI-8 shall not be required. Emissions from engines
or turbines shall be limited to the amounts found in 5ro6.+(aXr) of this title (relating to
Requirements for Permitting by Rule).







Air Quality Standard Permit for
Oil and Gas Handling and Production Facilities


Effictiue Nouember 8, zotz


(a) Applicabi[ty. This standard permit applies to all stationary facilities, or groups
of facilities, at a site which handle gases and liquids associated with the
production, conditioning, processing, and pipeline transfer of fluids or gases
found in geologic formations on or beneath the earth's surface including, but not
limited to, crude oil, natural gas, condensate, and produced water with the
following conditions.


(t) The requirements in paragraphs (a)-(k) of this standard permit are
applicable in only for new projects and dependent facilities located in the
Barnett Shale (Cooke, Dallas, Denton, Ellis, Erath, Hil, Hood, Jack,
Johnson, Montague, Palo Pinto, Parker, Somervell, Tarrant, and Wise
Counties) on or after April t,2oLt. For all other new projects and
dependent facilities in all other counties of the state, paragraph (l) of this
standard permit is applicable.


(z) Only one Air Quality Standard Permit for Oil and Gas Handling and
Production Facilities for an oil and gas site (OGS) may be registered for a
combination of dependent facilities and authorizes all facilities in sweet or
sour service. This standard permit may not be used if operationally
dependent facilities are authorized by the permit by rule in Title 30, Texas
Administrative Code (So TAC) $ro6.352, Oil and Gas Handling and
Production Facilities, or a permit under 3o TAC $rr6.rrr,General
Application. Existing authorized facilities, or groups of facilities, at an OGS
under this standard permit which are not changing certified character or
quantity of emissions must only meet subsections (i) and (k) of this
standard permit (protectiveness review and planned maintenance, startup,
and shutdown (MSS) requirements) and otherwise retain their existing
authorization. Other facilities which are not covered under this standard
permit may be authorized by other authorizations at an OGS if (bX6) and
(k) of this standard permit are met.


(a) This standard permit does not relieve the owner or operator from
complying with any other applicable provision of the Texas Health and
Safety Code, Texas Water Code, rules of the Texas Commission on
Environmental Quality (TCEQ), or any additional local, state or federal
regulations. Emissions that exceed the limits in this standard permit are
not authorized and are violations.


(+) Emissions from upsets, emergencies, or malfunctions are not authorized
by this standard permit. This standard permit does not regulate methane,
ethane, or carbon dioxide.


tt
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(b) Definitions and Scope.


Facility is a discrete or identifiable structure, device, item, equipment, or
enclosure that constitutes or contains a stationary source. Stationary
sources associated with a mine, quarry, or well test lasting less than 7z
hours are not considered facilities.


Receptor includes any building which is in use as a single or multi-family
residence, school, day-care, hospital, business, or place of worship at the
time this standard permit is registered. A residence is a structure primarily
used as a permanent dwelling. Abusiness is a structure that is occupied for
at least 8 hours a day, S days a week, and does not include businesses who
are handling or processing materials as described in subsection (a). This
term does not include structures occupied or used solely by the owner or
operator of the oil and gas facility, or the mineral rights owner of the
property upon which the facility is located. AII measurements of distance
to receptors shall be taken from the emission release point at the oil and
gas facility that is nearest to the point on the building that is nearest to the
oil and gas facility.


An OGS is defined as all facilities which meet the following:
(A) l,ocated on contiguous or adjacent properties;
(B) Under common control of the same person (or persons under


common control); and
(C) Designated under same 2-digit standard industrial classification


(SIC) codes.


For purposes of determining applicability of 3o TAC Chapter L22, Federal
Operating Permits, the definitions of 3o TAC Srzz.ro, General Definitions,
apply.


A project under this standard permit is defined as the following and must
meet all requirements of this standard permit prior to construction or
implementation of changes.
(A) Any new facility or ne\M group of operationally dependent facilities


at an OGS; or
(B) Physical changes to existing authorized facilities or group of


facilities at an OGS which increase the potential to emit over
previously registered emission limits; or


(C) Operational changes to existing authorized facilities or group of
facilities at an OGS which increase the potential to emit over
previously registered emission limits.


For purposes of registration under this standard permit, the following
facilities shall be included:
(A) All facilities or groups of facilities at an OGS which are operationally


dependent on each other;


(s)


(r)


(z)


(+)


(s)


(6)
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(B) Facilities must be located within a r/4 mile of a project emission
point, vent, or fugitive component, except for those components
excluded in (bX6XC) of this standard permit;


(C) If piping or fugitive components are the only connection between
facilities and the distance between facilities exceeds r/4 mile, then
the facilities are considered separate for purposes of this
registration;


(D) The boundaries of the registration become fixed at the time this
standard permit is registered. No individual facility maybe
authorized under more than one registration;


(E) Any facility or group of facilities authorized under an existing
standard permit registration which is operationally dependent on a
project must be revised to incorporate the project; and


(F) A registration may include facilities which are claiming 3o TAC
$116.6zo, Installation and/or Modification of Oil and Gas Facilities
as well as projects which are claiming this standard permit. Existing
authorized facilities, or group of facilities, at an OGS under this
standard permit which are not changing registered and certified
character or quantity of emissions must only meet paragraphs (i)
and (k) of this standard permit (the protectiveness review and
planned maintenance, startup, and shutdown (MSS) requirements)
until the registration is renewed after December 3r, zor5, after
which paragraphs (a) - (k) of this standard permit apply.


For purposes of all previous claims of this standard permit (or any
previous version of this standard permit) where no project is occurring:
(A) Existing authorized facilities, or group of facilities, which have not


registered planned MSS activity emissions prior to the effective
dates in (aXt) of this standard permit must meet paragraph (i) of
this standard permit (planned MSS) no later than January S,2ot2;
or


(B) Existing authorized facilities, or group of facilities, which have
registered planned MSS activity emissions and compliance with
3o TAC $rr6.6zo(aXr) has been demonstrated prior to the effective
dates in (aXr) of this standard permit, must meet paragraph (i) of
this standard permit (planned MSS) no later than the registration
renewal submitted after December 31,2o1S.


For purposes of ensuring protection of public health and welfare and
demonstrating compliance with applicable ambient air standards and
effects screening levels, the impacts analysis as specified in paragraph (k)
of this standard permit must be completed.
(A) All impacts analysis must be done on a contaminant-by-


contaminant basis for any net project increases. If a claim under
this standard permit is only for planned MSS under paragraph (i) of
this standard permit, the analysis shall evaluate planned MSS
scenarios only.
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(B) Hourly and annual emissions shall be limited based on the most
stringent of paragraphs (h) or (k) of this standard permit.


(c) AuttrorizedFacilities, Changes andActivities.


(t) For existing OGS which are authorized by previous versions of this
standard permit:
(A) A project requires registration unless otherwise specified.
(B) The following projects do not require registration, but must comply


with best management practices in paragraph (e) of this standard
permit, compliance demonstrations in paragraphs (i) and 0) of this
standard permit and must be incorporated into the registration at
the next revision or certification:
(i) Addition of any piping, fugitive components, any other new


facilities that increase registered emissions less than or equal
to 1.o tpyvolatile organic compounds (VOC), S.o tpy
nitrogen oxides (NOx), o.o1 tpy benzene, and o.o5 tpy
hydrogen sulfide (HzS) over a rolling rz-month period;


(ii) Changes to any existing facilities that increase registered
emissions less than or equal to r.o tpyVOC, S.o tpy nitrogen
oxides (NOx), o.or tpybenzene, and o.o5 tpy HzS over a
rolling rz-month period; or


(iii) Total increases over a rolling 6o-month period that are less
than or equal to 5.o tpyVOC or NOx, o.o5 tpybenzene, or
o.1tpy HzS; or


(rv) Addition of any new engine rated less than 1oo horsepower
(hp); or


(v) Replacement of any facility if the new facility does not
increase the previous registered emissions.


(C) In lieu of registering proposed changes under this standard permit,
incremental emissions increases associated with construction of
new facilities or changes to existing facilities may be authorized by
3o TAC $ro6.z6r, Facilities (Emission Limitations) or $ro6.z6z,
Facilities (Emissions and Distance Limitations), if the maximum
worst-case emissions also meet the limitations established by
paragraphs (bX8) and (k) of this standard permit for all air
contaminants with proposed increases.


(z) All authorizations under this standard permit shall meet the following:
(A) New, changed, or replacement facilities shall not exceed the thresholds


for major source or major modification as defined in 3o TAC $116.rz,
Nonattainment and Prevention of Significant Deterioration Review
Definitions, and in Federal Clean Air Act $rrz(g) or 5rrz0);


(B) All facilities shall comply with all applicable 4o Code of Federal
Regulations (CFR), Parts 60,6r, and 63 requirements for New Source
Performance Standards (NSPS), National Emission Standards for


{)
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Hazardous Air Pollutants (NESIIAP), and Maximum Achievable
Control Technolory (MACT); and


(C) AII facilities shall comply udth all applicable requirements of
3o TAC Chapters rrr, Control of Air Pollution from Visible
Emissions and Particulate Matter,tr2, Control of Air Pollution from
Sulfur Compounds, 113, Standards of Performance for Hazardous
Air Pollutants and for Designated Facilities and Pollutants,
rr5, Control of Air Pollution fromVolatile Organic Compounds),
and u7, Control of Air Pollution from Nitrogen Compounds.


(S) To be eligible for this standard permit an applicant:
(A) shall meet all applicable requirements as set forth in this standard


permit;
(B) shall not misrepresent or fail to fully disclose all relevant facts in


obtaining the permit; and
(C) shall not be indebted to the state for failure to make payment of


penalties or taxes imposed by the statutes or rules within the
commission's j urisdiction.


(+) All facilities related to the operation of any OGS, under any version of this
standard permit (or co-located at a site with an OGS standard permit),
previously authorized by, and continuing to meet, the conditions of a
permit by rule under 3o TAC Chapter ro6, Permits by Rule (or any
historical version) must:
(A) Be incorporated into this standard permit in any initid registration,


revision, or renewal for this standard permit. These facilities will
become authorized by this standard permit and previous
authorizations will be voided.


(B) Meet all emission limits establishedby this standard permit and
review in accordance with paragraph (bX8) of this standard permit.


(C) Meet requirements of paragraphs (e), (i), and 0) of this standard
permit for Best Management Practices and Minimum
Requirements, Planned MSS, and associated Records, Sampling
and Monitoring of this standard permit.


(D) Only if facilities or groups of facilities are changed in such a way as
to increase the potential to emit, production processing capacity, or
registered emission rate, the requirements in paragraph (e) (BACT)
of this standard permit are required to be met. In all other cases,
these facilities are not required to meet paragraph (e) of this
standard permit.


(d) Facilities and Exclusions


(t) Only the following specific facilities and groups of facilities have been
evaluated for this standard permit, along with supporting infrastructure
equipment and facilities, and may be included in a registration:
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Fugitive components, including valves, pressure relief valves, pipe
flanges and connectors, pumps, compressors, stuffingboxes,
instrumentation and meters, natural gas driven pneumatic pumps,
and other similar devices with seals that separate process and waste
material from the atmosphere and the associated piping;
Separators, including all gas, oil, and water physical separation
units;
Treatment and processing equipment, including heater-treaters,
methanol injection, glycol dehydrators, molecular or mole sieves,
amine sweeteners, HrS scavenger chemical reaction vessels for
sulfur removal, and iron sponge units;
Cooling towers and associated heat exchangers;
Gas recovery units, including cryogenic expansion, absorption,
adsorption, heat exchangers, and refrigeration units;
Combustion units, including engines, turbines, boilers, reboilers,
and heaters;
Storage tanks for crude oil, condensate, produced water fuels,
treatment chemicals, slop and sump oils and pressure tanks with
liquified petroleum gases;
Surface facilities associated with underground storage of gas or
liquids;
Truck loading equipment;
Control equipment, including vapor recovery systems, glycol and
amine reboiler condensers, flares, vapor combustors, and thermal
oxidizers; and
Temporary facilities used for planned maintenance, and temporary
control devices for planned start-ups and shutdowns.


Exclusions. The following are not authorized under this standard permit:
(A) Sour water strippers or sulfur recovery units;
(B) Carbon dioxide hot carbonate processing units;
(C) Water injection facilities (these facilities may otherwise be


authorized by go TAC $ro6.g5r, Salt Water Disposal);
(D) Liquefied petroleum gases, crude oil, or condensate transfer or


loading into or from railcars, ships, or barges. These facilities may
otherwise be authorized by 3o TAC $ro6.z6r, Facilities (Emission
Limitations)) and $to6.z6z, Facilities (Emissions and Distance
Limitations);


(E) Incinerators for solid waste destruction;
(F) Remediation of petroleum contaminated water and soil. These


facilities may otherwise be authorized by 3o TAC $ro6.533,
Remediation; and


(G) Cooling Towers and heat exchangers with direct contact with
gaseous or liquid process streams containing VOC, HrS, halogens or
halogen compounds, cyanide compounds, inorganic acids, or acid
gases.


(B)


(c)


(F)


(c)


(D)
(E)


(H)


(D
(J)


(K)


(z)
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(e) Best Management Practices (BMP) and Best Available Control
Technology (BACT) Requirements. For any project, and any associated
emission control equipment registered under this standard permit this paragraph
shall be met as applicable. These requirements are not applicable to existing,
unchanging facilities until any renewal submitted after December 31, 2o1S.


(t) All facilities which have the potential to emit air contaminants must be
maintained in good working order and operated properly during facility
operations. Each operator shall establish and maintain a program to
replace, repair, and/or maintain facilities to keep them in good working
order. The minimum requirements of this program shall include:
(A) Compliance with manufacturer's specifications and recommended


programs applicable to equipment performance and effect on
emissions, or alternatir"ly, an owner or operator developed
maintenance plan for such equipment that is consistent with good
air pollution control practices.


(B) Cleaning and routine inspection of all equipment; and
(C) Replacement and repair of equipment on schedules which prevent


equipment failures and maintain performance.


(z) Any OGS facility shall be operated at least 5o feet from any property line or
receptor (whichever is closer to the faciliff). This distance limitation does
not applyto the following:]
(A) Any fugitive components that are used for isolation and or safety


purposes may be located at one-half of the \,vidth of any applicable
easement;


(B) Any facility at a location for which the distance requirements were
satisfied at the time this standard permit is registered (provided
that the authorization was maintained) regardless of whether a
receptor is subsequently built or put to use less than 5o feet from
any OGS facility; or


(C) Existing facilities which are located less than 5o feet from a
property line or receptor when constructed and previously
authorized. If modified or replaced, the operator shall consider, to
the extent that good engineering practice will permit, moving these
facilities to meet the 5o foot requirement. Replacement facilities
must meet all other requirements of this standard permit.


(S) Engines and turbines shall meet the emission and performance standards
listed in Table 6 in paragraph (m) and the following requirements:
(A) Liquid fueled engines used for back-up power generation and


periodic power needs at the OGS are authorized if the fuel has no
more than o.o5Yo sulfur and the engine is operated less than
876 hours per rolling rz-month period.


(B) Engines and turbines used for electric generation more than
876 hours per rolling rz-month period are authorized if no reliable
electric service is readily available. In all other circumstances,
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electric generators must meet the technical requirements of the Air
Quatity Standard Permit for Electric Generating Unit (EGU) (not
including the EGU standard permit registration requirements) and
the emissions shall be included in the registration under this
standard permit;


(C) All applicable requirements of 3o TAC Chapter rr7; and
(D) All applicable requirements of 4o CFR Part 6o and 4o CFR Part 63.
(E) Compression ignition engines that are rated less than zz5 kW


Goo hp) and emit less than or equal to the emission tier for an
equivalent sized model year zoo8 non-road compression ignition
engine located at 4o CFR $ 89.rrz, Table t are authorized.


Open-topped tanks or ponds containing VOCs or HrS are allowed up to a
PTE equal to r tpy of VOC and o.r tpy of HzS.


All process equipment and storage facilities individually must meet the
requirements of BACT listed in Table ro in paragraph (m). Any
combination of process equipment and storage facilities with an
uncontrolled PTE of equal to or greater than 25 tpy of VOC must also meet
the requirements of Table 10, row titled "Combined Control
Requirements." All of the following streams and facilities must be included
for this site-wide assessment:
(A) For any gaseous vent stream with a concentration of r% VOC must


be considered for capture and control requirements;
(B) For any liquid stream with a potential to emit of equal to or greater


than r tpy VOC for each vessel or storage facility.


(6) The following shall apply to all fugitive components associated with the
project:
(A) All seals and gaskets in VOC or HzS service shall be installed,


checked, and properly maintained to prevent leaking. AII
components shall be physically inspected quarterly for leaks.


(B)


(+)


(s)


(c)


New and replaced fugitive components and instrumentation in gas
or liquid service with the uncontrolled potential to emit equal to or
greater than ro tpy VOC or r tpy HzS are subject to a leak detection
and repair (LDAR) program as specified in Table 9 in paragraph
(m). Additional requirements are applicable where uncontrolled
potential to emit equal to or greater than 25 tpy VOC or S tpy H2S
as specified in Table 9. Planned MSS from fugitive components
must also meet the requirements of Table 9.
All components found to be Ieaking shall be repaired. Every
reasonable effort shall be made to repair a leaking component. All
leaks not repaired immediately shall be tagged or noted in a log. At
manned sites, leaks shall be repaired no later than 3o days after the
leak is found. At unmanned sites, leaks shall be repaired no later
than 6o days after the leak is found. If the repair of a component
would require a unit shutdown, which would create more emissions
than the repairwould eliminate, the repair maybe delayed until the
next shutdown.
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Tank hatches, not designed to be completely sealed, shall remain
closed (but not completely sealed in order to maintain safe design
functionality) except for sampling, gauging, loading, unloading, or
planned maintenance activities.


To the extent that good engineering practices will permit, new and
reworked valves and piping connections shall be located in a place
that is reasonably accessible for leak checking during plant
operation and underground process pipelines shall contain no
buried valves such that fugitive emission monitoring is rendered
impractical.


Tanks and vessels must utilize a paint color that minimizes the effects of
solar heating (including, but not limited to, white or aluminum). To meet
this requirement the solar absorptance should be o.43 or less, as
referenced in Table 7.r-6in Compilation of Air Pollutant Emission Factors
(AP-+z). Paint shall be applied according to paint producers recommended
application requirements if provided and in sufficient quantity as to be
considered solar resistant. Paint shall be maintained in good condition and
will not compromise tank integrity. Minimal amounts of rust maybe
present not to exceed ro% of the external surface area of the roof or walls
of the tank and in no way may compromise tank integrity. Additionally, up
to too/o of the external surface area of the roof or walls of the tank or vessel
may be painted with other colors to allow for identification and/or
aesthetics. For tanks and vessels purposefully darkened to create the
process reaction and help condense liquids from being entrained in the
vapor or are in an area whereby a local, state, federal law, ordinance, or
private contract predating this standard permit's effective date establishes
in writing tank and vessel colors other than white, these requirements do
not apply.


All emission estimation methods including but not limited to computer
programs such as GRI-GLYCaIc, AmineCalc, E&P Tanks, and Tanks 4.o,
must be used with monitoring data generated in accordance with Table 8
in subsection (m) of this section where monitoring is required. All
emission estimation methods must also be used in a way that is consistent
with protocols establishedbythe commission or promulgated in federal
regulations (NSPS, NESFIAPS). Where control of emissions is relied upon
to meet subsection (k) of this section, control monitoring is required.


Process reboilers, heaters, and furnaces that are also used for control of
waste gas streams may claim So lo gg% destruction efficiency for VOCs
and HzS depending on the design and level of monitoring applied. The
9o% destruction maybe claimed where the waste gas is delivered to the
flame zone or combustion fire box with basic monitoring as specified in


rJ


(D)


(E)


0)


(8)


(s)
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paragraph (i). Anyvalue greater thango%o and up to gg% destruction
efficiency may be claimed where enhanced monitoring and/or testing are
applied as specified in paragraph 0). If the waste gas is premixed \Mith the
primary fuel gas and used as the primary fuel in the device through the
primary fuel burners, ggyo destruction may be claimed with basic
monitoring as specified in paragraph 0). In systems where the combustion
device is designed to cycle on and offto maintain the designed heating
parameters, and may not fully utilize the waste gas stream, records of run
time and enhanced monitoring is required to claim any run time beyond
50%.


(ro) Vapor recovery Systems (VRSs) may claim up to tooyo control. The control
efficiency is based on whether it is a mechanical VRU (mVRU) or a liquid
VRU (IVRU). The VRUs must meet the appropriate design, monitoring
and record-keeping in Table 7 and Table 8 in paragraph (m).


(tr) Flares used for control of emissions from production, planned MSS,
emergency, or upset events may claim design destruction efficiency of
98%for VOCs and HzS arrdgg% forVOCs containing no more than three
carbon atoms that contain no elements other than carbon and hydrogen.
All flares must be designed and operated in accordance with the following:
(A) Meet specifications for minimum heating values of waste gas,


maximum tip velocity, and pilot flame monitoring found in 4o CFR
$6o.18;


(B) If necessary to ensure adequate combustion, sufficient gas shall be
added to make the gases combustible;


(C) An infrared monitor is considered equivalent to a thermocouple for
flame monitoring pu{poses;


(D) An automatic ignition system may be used in lieu of a continuous
pilot;


(E) Flares must be lit at all times when gas streams are present;
(F) Fuel for all flares shall be sweet gas or liquid petroleum gas except


where only field gas is available and it is not sweetened at the site;
and


(G) Flares shall be designed for and operated with no visible emissions,
except for periods not to exceed at total of 5 minutes during any two
consecutive hours. Acid gas flares which must comply with opacity
limits and records in accordance with 3o TAC Srrr.rrr(aX4),
Requirements for Specified Sources, regarding gas flares, are
exempt from this visible emission limitation.


(H) Flares may be designed with steam or air assist to help reduce
visible emissions from the flare but must meet the appropriate
requirements in 4o CFR 6o.18.


(D At no time shall minimum heating values fall below the associated
minimum heatingvalue in 6o.18
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(rz) Thermal oxidation andvapor combustion control devices may claim design
destruction efficienryfrom 9o to gg.g% forVOCs and HzS depending on
the design and the level of monitoring and testing applied. A device
designed for the variability of the waste gas streams it controls with basic
monitoring to indicate oxidation or combustion is occurring when waste
gas is directed to the device may claim 9o% destruction efficiency. Devices
with intermediate monitoring, designed for the variability of the waste gas
streams they control, with a fire box or fire tube designed to maintain a
temperature above L,4oo degrees Fahrenheit (F) for o.5 seconds, residence
time; or designed to meet the parameters of a flare with minimum heating
values of waste gas, maximum tip velocity, and pilot flame monitoring as
found in 4o CFR $6o.18, but within a full or partial enclosure may claim a
design destruction efficiency of 9o to g8%. Devices with enhanced
monitoring and ports and platforms to allow stack testing may claim a
99% efficiency where the devices are designed for the variability of the
waste gas streams they control, with a fire box or fue tube designed to
maintain a temperature above L,4oo degrees F for o.5 seconds, residence
time. The devices that can claim 99% destruction efficiency may claim
gg.g% destruction efficiency if stack testing is conducted and confirms the
efficiency and the enhanced monitoring is adjusted to ensure the
continued efficiency. Temperature and residence time requirements may
be modified if stack testing is conducted to confirm efficiencies.


Registration, Revision, and Renewal Requirements


(t) For all previous claims of this standard permit (or any previous version of
this standard permit) existing authorized facilities, or group of facilities,
are not required to meet the requirements of this standard permit, with
the exception of planned MSS, until a renewal under the standard permit
is submitted after December 81, 2o1S.


(z) If no other changes except for authorizing planned MSS occurs at an
existing OGS under this standard permit, or any previous version of this
standard permit, (bXZ) applies.
(A) Records demonstrating compliance with paragraph (i) must be


kept;
(B) If the OGS must certrfy emissions to establish nonapplicability of


prevention of significant deterioration (PSD), nonattainment new
source review (NNSR), or the federal operating permit programs,
this certification maybe filed using FormAPD-CERT. No fee is
required for this certification.


(C) Planned MSS shall be incorporated at the next revision or update to
a registration under this standard permit after January 5, zorz, and
no later than any renewal submitted after December 91, 2o1S.


G3t
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(g) Facilities, groups of facilities or planned MSS from facilities registered
under this standard permit cannot also be authorized by a permit under
3o TAC $116.rrr, General Application.


Prior to construction or implementation of changes for any project which
meets this standard permit a notification shall be submitted through the
e-Permits system. This notification shall include the following:
(A) Identifying information (Core Data) and a general description of the


project must be submitted through e-Permits (or if not available,
hard-copy) using the "APD OGS New Project Notification."


(B) A fee of $zS for small businesses as defined in 3o TAC $ro6.5o, or
$bo for all others must be submitted through the commission's
e-Pay system.


For any registration which meets the emission limitations of this standard
permit must meet the following:


(A) Within 9o days after start of operation or implemented changes
(whichever occurs first), the facilities must be registered with a
PI-IS Standard Permit Application.


(B) This registration shall include a detailed summary of maximum
emissions estimates based on: site-specific or defined representative
gas and liquid analysis; equipment design specifications and
operations; material type and throughput; and other actual
parameters essential for accuracy for determining emissions and
compliance with all applicable requirements of this standard
permit.


(C) The fee for this registration shall be $+ZS for small businesses, or
$8So for all others.


(D) Construction maybegin any time after receipt of written
notification to the executive director. Operations may continue after
receipt of registration if there are no objections or 45 days after
receipt by the executive director of the registration, whichever
occurs first.


If an OGS emissions increase, either through a change in production or
addition of facilities, the site may change authorization (Level r or l.evel z
PBR in 3o TAC 5ro6.35z or Standard Permit) in the following
circumstances:
(A) Within 9o days from the initial notification of construction of an oil


and gas facility, a registration can update the authorization
mechanism by submitting an initial registration or revision to the
PBR or Standard Permit.


(B) Within 9o days of the change of production or installation of
add.itional equipment, by submitting an initial registration or
revision to the PBR or Standard Permit.


(s)


(+)


(6)
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0) All registrations, registration revisions, and renewals shall be submitted to
the commission through a PI-IS Standard Permit Registration Form. Fee
requirements do not apply when there are changes in representations with
no increase in emissions within 6-months after a standard permit
registration has been issued.


(S) Any claim under this standard permit must comply with all applicable
requirements of 3o TAC $116.6ro; $rr6.6u, Registration to Use a Standard
Permit; $116.614, Standard Permit Fees; and $116.615, General Conditions. This
standard permit supersedes: the notification requirements of 3o TAC $116.615,
General Conditions; and the emission limitations of 3o TAC grr6.6ro(aXr),
Applicability.


(h) Emission Limitations. Total maximum estimated registered or certified
emissions shall meet the most stringent of the following. All emissions estimates
must be based on representative worst-case operations and planned MSS
activities.
(t) Total maximum estimated annual emissions of any air contaminant shall


not exceed the applicable limits for a major stationary source or major
modification for PSD and NNSR as specified in 3o TAC g116.rz.


(z) Emissions must meet the limitations established in paragraph (k) of this
standard permit.


(S) Maximum emissions are limited to less than the following after any
operator limitations or controls:


(_,1


Air contaminant
steady-state or < 3o psig
periodic releases lb/hr


> 3o psig periodic
lb/hr up to 6oo hrlyr Total tpy


Total VOC* 250


Total crude oil or
condensateVOC* L45 318


Total natural gas VOC* 750 1635


Benzene 7 L5.4 lo.2
Hydrogen sulfide


ro.8 9.8 47


Sulfur dioxide
93.2 250


Nitrogen oxides
L2L 250


Carbon monoxide
to4 250


PMro and PMz.5
z8 15


* VOC is defined in ror.r(rr5) and does not include methane and ethane
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(i) Planned Maintenance, Start-ups and Shutdowns (MSS). For any facility,
group of facilities or site using this standard permit or previous versions of this
standard permit, the following shall apply:
(t) Prior to January S,2or2, representations and registration of planned MSS


is voluntary, but if represented must meet the applicable limits of this
standard permit. After January S,2olz, all emissions from planned MSS
activities and facilities must be considered for compliance with applicable
limits of this standard permit unless otherwise specified in (bXZ). This
standard permit may not be used at a site or for facilities authorized under
3o TAC $116.rrr if planned MSS has alreadybeen authorized under that
permit.


(z) As specified, releases of air contaminants during, or as result of, planned
MSS must be quantified and meet the emission limits in this standard
permit, as applicable. This analysis must include:
(A) Alternate operational scenarios or redirection of vent streams;
(B) Pigging,purgrng,andblowdowns;
(C) Temporary facilities if used for degassing or purging of tanks,


vessels, or other facilities;
(D) Degassing or purging of tanks, vessels, or other facilities; and
(E) Management of sludge from pits, ponds, sumps, and water


conveyances.


(g) Other planned MSS activities authorized by this standard permit are
limited to the following. These planned MSS activities require only
recordkeeping of the activity.
(A) Routine engine component maintenance including filter changes,


oxygen sensor replacements, compression checks, overhauls,
lubricant changes, spark plug changes, and emission control system
maintenance.


(B) Boiler refractory replacements and cleanings.
(C) Heater and heat exchanger cleanings.
(D) Turbine hot standard permit swaps.
(E) Pressure relief valve testing, calibration of analytical equipment;


Instrumentation/analyzer maintenance; replacement of analyzer
filters and screens.


(+) Engine/compressorstart-upsassociatedwithpreventativesystem
shutdown activities have the option to be authorized as part of typical
operations ift
(A) Prior to operation, alternative operating scenarios to divert gas or


liquid streams are registered and certified with all supporting
documentation;


(B) Engine/compressor shutdowns shall result in no greater than
4lbs/hr of natural gas emissions; and


(C) Emissions which result from subsequent compressor start-up
activities are controlled to a minimum of 98ot5 efficiency for VOC
and HzS.
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Records, Sampling and Monitoring. The following records shall be
maintained at a site in written or electronic form and be readily available to the
agency or local air pollution control program with jurisdiction upon request. All
required records must be kept at the facility site. If the facility normally operates
unattended, records must be maintained at an office \,yithin Texas having
day-to-day operational control of the plant site. Other requirements, including
but not limited to, federal recordkeeping or testing requirements, can be used to
demonstrate compliance if the other requirements are at least as stringent as the
associated requirements in the table below. Any documentation that is already
being kept for other purposes will suffice for demonstrating requirements. If a
control or method is not relied upon to meet this standard permit, then the
associated sampling, monitoring, and records are not applicable.
(t) Sampling and demonstrations of compliance shall include the


requirements listed in Table 7 in paragraph (m) of this standard permit.
(z) Monitoring and records for demonstrations of compliance shall include


the requirements listed in Table 8 in paragraph (m) of this standard
permit.


Emission Limits Based on Impacts Evaluation.


(t) All impacts evaluations must be completed on a contaminant-by-
contaminant basis for only any net emissions increases resulting from a
project and must meet the following as appropriate:
(A) Compliance with state or federal ambient air standards shall be


demonstrated for NOr, SOr, and HrS at any property-line within
one mile of a project.


(B) Compliance with hourly effects screening levels (ESI^s) for benzene
and annual ESL for benzene, shall be demonstrated at the nearest
receptor \ rithin r mile of a project.


Distance measurements shall be determined usingthe following:
(A) For each facility or group of facilities, the shortest corresponding


distance from any emission point, vent, or fugitive component to
the nearest receptor must be used with the appropriate compliance
determination method with the published ESls as found through
the TCEQ internet webpage.


(B) For each facility or group of facilities, the shortest corresponding
distance from any emission point, vent, or fugitive component to
the nearest property line must be used with the appropriate
compliance determination method with any applicable state or
federal ambient air quality standard.


Impacts evaluations are not required under the following cases:
(A) If there is no receptor within r mile of a registration no further ESL


review is required.
(B) If there is no property line \,vithin r mile of a registration no further


ambient air quality review is required.


('r


0)


(k)


(z)
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(C) If the project total emissions are less than any of the following rates,
no additional analysis or demonstration of the specified air
contaminant is required:


Air contaminant lb/hr
Benzene o.039


Hydrogen sulfide o.o25


Sulfur dioxide 2


Nitrogen oxides 4


(+) Evaluation of emissions shall meet the following.
(A) For all evaluations of NOX to NOz a conversion factor of o.zo for


4 stroke rich and lean burn engines and o.5o for z-stroke engines
maybe used.


(B) The maximum predicted concentration or rate at the property
boundary or receptor, whichever is appropriate, must not exceed a
state or federal ambient air standard or ESL.


(S) The impacts analysis shall be based on the following facility emissions:
(A) The following shall be met for ESL reviews:


(i) If a project's air contaminant maximum predicted
concentrations are equal to or less than ro% ofthe
appropriate ESL, no further review is required;


(ii) If a project's air contaminant maximum predicted
concentrations combined with project increases for that
contaminant over a rolling 6o-month period after the
effective date of this revised standard permit are equal to or
less than z5o/o of the appropriate ESI no further review is
required.


(iii) In all other cases, all facility emissions at an OGS, regardless
of authorization type, located within r mile of a project
requiring registration under this standard permit shall be
evaluated.


(B) The following shall be met for state and federal ambient air quality
standard reviews:
(i) If a project's air contaminant maximum predicted


concentrations are equal to or less than ro% the significant
impact level (S[) (also known as de minimis impact in
3o TAC 1o1, General Rules), no further review is required;


(ii) In all other cases, all facility emissions at an OGS, regardless
of authorization type, located within r mile of a project
requiring registration under this standard permit shall be
evaluated"
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(6) Evaluation must comply with one of the methods listed with no changes or
exceptions:
(A) Tables.


(i) Emission impact Tables 2 - 5F in paragraph (m) of this
standard permit may be used in accordance with the limits
and descriptions in Table r in paragraph (m).


(ii) Values in Tables 2 - 5F in paragraph (m) of this standard
permit maybe used with linear interpolation between height
and distance points. A distance of less than 5o feet or greater
than 5,5oo feet may not be used. Release heights may not be
extrapolated beyond the limits of any table and instead the
minimum or maximum height will be used. If distances and
release heights are not interpolated, the next lowest height
and lesser distances shall be used for determination of
maximum acceptable emissions. All facilities exempted from
the distance to the property line restriction in paragraph
(eXz) of this standard permit must use 5o feet as the
distance to the property line for those ambient standards
based on property line.


(B) Screening Modeling. A screening model maybe used to
demonstrate acceptable emissions from an OGS under this standard
permit if all of the parameters in the screening modeling protocol
provided by the commission are met.


(C) Dispersion Modeling. A refined dispersion model may be used to
demonstrate acceptable emissions from an OGS under this standard
permit if all of the parameters in the refined dispersion modeling
protocol provided by the commission are met.


Existing, Unchanged Facilities and Projects Before Effective Date. The
requirements in 3o TAC $116.6zo are applicable to existing unchanged facilities
and new or changing facilities as specified in paragraph (aXt) of this standard
permit.


(m) The following Tables shall be used as required by this standard permit.


Table r Emission Impact Tables Limits and Descriptions;
Table z Generic Modeling Results for Fugitives & Process Vents;
Table 3 Generic Modeling Results for Flares andThermal Destruction
Devices
Table 4 Generic Modeling Results for Blowdowns, Purging, and Pigging
Table 5uA. Generic Modeling Results for Engines Less Than or Equal to
z5o hp
Table 58 Generic Modeling Results for Engines GreaterThan z5o hp to
[,ess Than or Equal to 5oo hp
Table SC Generic Modeling Results for Engines GreaterThan 5oo hp to
Less Than or Equal to rooo hp


(/
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Table 5D Generic Modeling Results for Engines Greater Than rooo hp to
Less Than or Equal to r5oo hp
Table 5E Generic Modeling Results for Engines Greater Than r5oo hp to
Less Than or Equal to zooo hp
Table 5F Generic Modeling Results for Engines GreaterThan zooo hp
Table 6 Engine and Turbine Emission and Operational Standards
Table 7 Sampling and Demonstrations of Compliance;
Table 8 Monitoring and Records Demonstrations;
Table 9 Fugitive Component Leak Detection and Repair (LDAR) Control
Program; and
Table ro Best Available Control Technology (BACII) Requirements
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Table r Emission Impact Tables Limits and Descriptions
Topic Description Details
Variables EIr,texnotrnr,y the maximum acceptable hourly Qb/hr) emissions for a specific air


contaminant


Elrexarrntuel the maximum acceptable annual (tpy) emissions for a specific air
contaminant


P ambient air standard for a specific air contaminant (pg/ms )


ESL current published effects screening level for a specific air contaminant
(ps/mg)


G the most stringent of any applicable generic value from the Generic
Modeling Results Tables at the emission point's release height and
distance to properly line (pg/ms/lb/hr)


WRrpnr= weighted ratio of emissions of a specific air contaminant for each EPN
divided by the sum of total emissions for all EPNs that emit that
contaminant or (ErrN*/Etota)


Single
releases
or co-
located
groups of
similar
releases


hourly ambient air
standard


emissions are determined.by: Evexuouruv = P/G


hourly health effects
review


emissions are determined.by: EvexaouRly = ESL/G


annual ambient air
standard


emissions are determined.by: EvexeNxw* = (876o/zooo)
P/(o.o8xG)


annual health
effects review


emissions are determined.by: Ewexexxu* = (876o/zooo)
F,S|L/(o.o8xG)


Multiple
release
points


Limits If weighted ratios are not used, the total quantity of emissions shall be
assumed to be released from the most conservative applicable G value
at the site.


hourly ambient air
standard


emissions are determined.by: EwextovRly = (WRspxr) (P / Gsrx) +
(WRwN,) (P / Gwx") + (WRnpn ) (P / Gwx,)


hourly health effects
review


emissions are determinedby: EmexnouRly = (WRrr,x) (ESL /Gsnur)
+ (WREpNz) (ESL/GmN) + (WRrw,) (ESL / Gtpx,)


annual ambient air
standard


emissions are determin ed. by : E vex exxve,r. -- ( I Z6 o / z o o o)
[(WRwx) (P / o.oSxGr,w) + (WRrwz) (P / o.oSxGrwz) + ..
(WRwx,) (P / o.oBxGnex,)l


annual health
effects review


emissions are determined.by: Eru,exexxv* = (876o/zooo)
[(WRnw) (ESL /o.o8*Gnpx,]) + (WRnnv,) (ESL/o,oBxGnnt") +
WRnpx,) (ESL / o.o8*Gnpx,)l
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Table z: Fugitives and Process Vents


Distance Fusitive Sft height
Loading


ro ft height
TaDkVents 20 ft


height
Process Vessel ro ft


Vent
Process Vessel zo


ft Vent
Process Vessel


3o ft Vent
Process Vessel


40 ftVent
Process Vessel


5o ft Vent
Process Vessel


6o ft Vent


(ft)
Gm*ry (gg/ms)/


Ob/hr)
Gu*ry (pglms)/


(lb/hr)
Gn.*ry (Uglms)/


0b/hr)
Gm*ry fug/ms)


/(lb/hr)
Gu*ry fug/ms)/


0b/hr)
Gromty


(ptg/me)/[b/hr)
Gro-ty


(pelm,)/0b/br)
Ghom)y


(pslmg)/(Ib/hr)
Gm*ry


(pglm3)/0b/hr)


5o 4375 7232 305 469 168 9o 7o 6s 28


1()() 437s 1232 305 469 168 9o 7o 6S 28


15() 3907 1232 305 469 168 90 7o 6s 28


200 3089 7232 305 440 168 9o 7o 6S 28


300 1911 1193 294 472 168 9o 7o 6S z8


400 1269 1o48 297 319 168 9o 7o 6S 28


500 901 8s8 274 243 r57 9o 7o 6S 28


60o 674 6s8 27r 189 U8 8g 7o 6S z8


700 525 574 27r 15() 720 88 7o 6S z8


8oo 423 479 26t r24 105 85 7o 65 28


900 349 406 244 105 93 8r 7o 6S 28


1()()() 293 348 226 9t 84 n 69 6S 26


11()0 250 302 zo8 9o 77 72 6Z 63 25


120() 2r7 264 191 89 7o 68 64 6r 24


13oo 189 233 776 88 6s 6+ 6t S8 24


14OO L67 208 16r 8Z 6r 6o S8 55 24


15OO 149 r86 r49 8q 57 57 55 53 4
16oo r34 r68 137 8z M 53 52 5o 23


LTOO 727 153 127 79 51 51 49 47 23


18oo llo 139 tt7 76 5o 48 47 45 22


19OO 100 rz8 109 73 49 46 44 43 22


2()0() 92 tt7 7o2 7o 49 44 42 47 2t


2100 8s ro8 95 6Z 48 42 4t 39 2t


2200 ZB 101 8g 64 47 40 39 e8 20
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Table z: Fugitives and Process Vents continued,


Distance Fugitive 3ft height
Loading


ro ft height
Tankvents 20 ft


height
Process Vessel ro ft


Vent
Process Vessel zo


ftVent
Process Vessel


3o ft Vent
Process Vessel


40 ft Vent
Process Vessel


5o ftVent
Process Vessel


6o ft Vent


(ft)
Gt"dy (Fglms)/


(lb/hr)
Gu*ry Gglm3)/


0b/hr)
Gu*ry (pglm3)/


(lb/hr)
Gt"*rv (Ug/ms)


/Gb/hr)
Gro*ry (gg/ms)/


(Iblhr)
Grrouty


(pelme)/Gb/hr)
Gt*ty


(uelme)/0b/hr)
Gt*ty


(pelm3)/(Ib/hr)
Ghorly


(pglm3)/(Iblhr)


23OO 73 94 8S 6t q6 39 37 g6 t9


24OO 68 88 ZB 59 4s 37 S6 35 t9


25OO 64 8z 74 S6 43 36 35 34 18


26oo 6o 77 7o 54 42 34 33 32 18


27OO S6 66 52 4t 33 32 31 t7


28oo 53 6g 6g 5o 40 32 31 3o L7


29OO 5o 65 6o 48 39 31 3o 29 16


3()OO 48 6z 57 +6 37 3o 29 28 L6


3500 37 49 46 38 32 26 25 25 L4


4()Oo 3o 40 g8 32 28 24 23 22 t2


4500 25 33 32 28 25 2t 20 20 11


5OOO 22 28 27 24 22 t9 18 18 1()


5500 19 25 4 2t t9 t7 t7 t6 I
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Table 3: Flares and lhermal Destruction Devices


Generic Modeling Results


Distance zo ft height 3o ft height
4cft


height 5o ft height 6o ft height


(ft) Gno*rv (pglm3)/ (lb/hr)
Ghourly


(pglms)/Qb/hr)


Gnourly


fuelm3)l
(lb/hr) Gr"o.ry (pg/m3)/ (lb/hr) Gno*ry(pglms)7Qb/hr)


5O S8 43 z6 25 23


100 S8 43 z6 25 23


150 S8 43 z6 25 23


200 SB 43 z6 25 23


300 S8 43 z6 25 23


400 S8 43 z6 25 23


500 S8 43 z6 25 23


6oo 56 43 26 25 23


700 52 43 z6 25 23


8oo 47 43 z6 25 23


900 45 43 z6 25 23


1000 44 43 z6 25 23


1100 42 4L 25 24 23


1200 40 40 24 24 22


13OO g8 g8 23 23 21


\)
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Table 3: Flares andThermal Deslruction Devices continued.


Generic Modeling Results


Distance zo ft height go ft height
40ft


height 5o ft height 6o ft height


14OO g6 S6 23 2L 2t


15OO 34 34 23 27 20


16oo 32 32 22 2L 20


LTOO 31 31 22 2L 20


r8oo 29 29 22 20 20


19OO z8 z8 22 20 20


2000 z6 z6 21 20 L9


2L00 25 25 27 20 L9


2200 24 24 20 20 L9


23OO 23 23 20 19 19


24OO 22 22 20 19 r8


25OO 22 22 L9 r8 r8


z6oo 2L 2L L9 r8 t7


27OO 20 20 rB L7 t7


z8oo L9 t9 r8 17 t6


29OO L9 t9 t7 t6 16


30OO r8 r8 L7 t6 t6


3500 16 16 15 L4 L4


tl
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Table 3: Flares and Thermal Desfuction Devices eontinued.


Generic Modeling Results


Distance zo ft height 3o ft height
4C-ft


height 5o ft height 6o ft height


4OOO t4 L4 13 L2 L2


4500 13 13 t2 11 11


50OO 11 11 11 10 10


5500 11 1l 10 9 9


!.- ,)
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Table 4: Blowdowns, Purging, and Pigging Generic Modeling Results


Distance < 3o psig; 3 ft height < 3o psig; ro ft height < 3o psig; zo ft height > 3o psig; 6 ftheight > 3o psig; ro ft height


(ft) Ghourry fug/me)/0b/hr) Ghourry (lrg/ms)/(lb/hr) Gnou.ry (pglms)/ 0b/hr)
Gnou.ty


fus/ms)/(lb/hr) Gnourry fuS/ms)/(lb/hr)
5o 43o4 797 244 51 25


100 4304 791 244 51 25


150 4250 777 244 51 25


200 362r 763 244 51 25


300 2367 750 225 51 25


400 t6o7 737 225 51 25


500 r156 6Tt 224 51 25


6oo 87t 581 zr8 +8 25


700 682 498 2r2 44 25


8oo 551 427 2to 40 24


900 456 368 204 S6 23


1000 384 320 194 33 2L


1100 328 z8t r8z 3o 20


1200 284 248 L70 z8 r8


13OO 249 22L 159 27 t7


14OO 220 198 r47 27 16


15OO rg6 178 737 27 15


r6oo L76 r6z L27 27 L4


LTOO r59 L47 u8 27 13


rSoo t45 135 110 27 13


(')
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Table 4: Blowdowns, Puqging, and PiSginS Generic Modeling Results cotttittued.


Distance < 3o psig;3 ft height
< 3o psig; ro ft


height
< 3o psig; zo ft


height
> 3o psig; 6 ft


height > 3o psig; ro ft height


(ft) Ghourry ( FSlm3 )/ (lb/h)
Gnourly


(pg/m3)/(lb/hr)
Ghourly


(uglms)/(lb/h)
Gnourly


(Fslms)/(lblhr) Ghourry ( pSlms )/ (lb/hr)


19OO r32 L24 103 27 13


2000 t2l LL4 g6 27 13


2100 LLz ro6 9o 27 13


2200 103 g8 8S 27 13


23OO g6 9L 8o 27 13


24OO 9o 86 75 27 13


25OO 8+ 8r 7t 27 13


26co 79 76 68 27 13


27OO 74 72 6+ z6 13


zSoo 7o 68 6r z6 13


29OO 6Z 6+ S8 z6 13


3OOO 6g 6r 55 25 13


3500 5o +8 45 23 13


4OOo 40 39 37 2L 13


4500 34 33 31 19 13


5OOO 29 z8 27 L7 L2


5500 25 24 23 t6 11
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Table 5,A. Engines Less lhan or Equal to z5o hp


Generic Modeling Results


Distance 8 ft height ro ft height Iz ft height r+ ft height 16 ft height 18 ft height zo ft height zs ft height 3o ft height es ft heisht 4o ft height


(ft)


Gnmly


ltelm3)l
Ob/hr)


Ghouly


Q$/m3)l
0b/hr)


Ghomly


0rg/m3)
/0b/hr)


Gto*ty


@e/m3)l
(lb/hr)


Ghouty


trylms)/
0b/hr)


Ghou)y


0rg/m3)
/(lb/hr)


Gno*y


Ge/m3)
(lb/hr)


Ghou)y
(pglm3)
/(lb/hr)


Gmoy
Q$lm')/
0b/hr)


Gt*ty
Q$/n3)/
0b/hr)


Gno*ry
l,!e/ms)l
(lb/hr)


5o 97 8S 8S 81 8r 7t S8 44 43 S6 26


1()0 97 85 8g 8r 8r 7t S8 44 43 S6 26


15() 97 8S 8S 8r 8r 7t S8 44 43 t6 z6


200 93 85 8B 8r 8r 7t S8 44 43 g6 26


300 92 8S 8g 8r 81 v S8 4 43 36 26


400 97 8S 83 8r 8r 71 S8 44 43 S6 z6


500 88 8S 8S 8r 8r 7t SB 4 43 36 z6


6oo 8o 79 78 zB ZB 7o S6 44 43 36 z6


700 Z8 77 Z6 Z6 7t 68 52 44 43 36 26


8oo Z6 75 74 74 64 63 47 4 43 36 z6


900 74 73 72 72 S8 S8 4s 44 43 S6 z6


10()() 72 v v 7t 53 53 4 43 43 36 26


110() 69 6q 69 69 49 49 42 42 4t 35 25


12()0 66 66 66 6S 4s 45 40 40 40 35 24


13OO 62 6z 62 6z 42 42 g8 38 38 33 23


t4oo 59 59 59 59 39 39 S6 g6 g6 32 23


15OO S6 S6 56 S6 37 37 34 34 34 3o 23
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Table 5A. Engines Less Ttran or Equal to 25o hp eontinued


Generic Modeling Results


Distance 8 ft height ro ft height rz ft height 14 ft height 16 ft height 18 ft height zo ft heigbt z5 ft height 3o ft height 3s ft height +o ft height


(ft)


Ghorly
(uslm3)/
(lb/hr)


Gmuy
0E/ms)l
(lb/hr)


Ghomty


Gs/m3)
7Qblhr)


Ghouly


fug/m3)/
(lb/hr)


Ghowly
(wlms)l
(lb/hr)


Gm*ty
(pglm3)
/Ob/hr)


Gm*ly


fuglm3)
0b/hr)


Ghowty
(pglm3)
/Ob/hr)


Gu*ry
fug/m3)/
0b/hr)


Gnouly


0rg/m3)/
0b/hr)


Gnomy


Gg/m3)/
0bAr)


r6oo 53 53 53 53 35 35 32 32 32 29 22


tToo 5o 5o 5o 5o 33 JD 31 31 31 z8 22


rSoo qB 48 +8 48 31 31 29 29 29 26 22


19OO 46 46 46 46 3o 3o z8 28 zB 25 22


2()()() 44 4 44 44 28 z8 26 z6 26 24 2t


21()0 42 42 42 42 27 27 25 25 25 23 2L


2200 40 40 40 40 26 z6 24 24 24 22 20


23OO g8 g8 g8 38 25 25 23 23 4 2t 20


400 37 37 37 37 24 24 22 22 22 20 20


25oO g6 36 g6 36 23 23 22 22 22 20 19


26oo 34 34 34 34 22 22 27 2t 2t t9 79


27oo 33 33 33 33 2t 2l 20 20 20 18 r8


zSoo 32 32 32 32 2t 2L 79 19 19 r8 r8


29OO 31 31 31 31 20 20 19 79 79 17 t7


SOOO 3o 3o 3o 3o t9 t9 r8 r8 r8 t7 17


3500 26 z6 z6 z6 t7 17 t6 t6 16 15 15


40OO 23 23 23 23 r5 15 t4 14 14 a 13


o
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Table 5A Engines Less Than or Equal to 25o hp continued


Generic Modeling Results


Distance 8 ft height ro ft height tz ft height 14 ft heigbt 16 ft height 18 ft height zo ft height z5 ft height 3o ft height 35 ft height 4o ft height


(ft)


Gtorly
@clm')l
(Iblhr)


Ghorly


fus/m3)/
0b/hr)


Ghomty


fug/m3)
/Ob/hr)


Gu*ty
Qslms)/
0b/hr)


Gtouty


Oslms)/
(lb/hr)


Gm*ty


ftrglm3)
/0b/hr)


Gu*ry
fug/m3)
Ob/hr)


Ghorty
(pglma)
/0b/hr)


Gmrry


Q$lm')/
0b/hr)


Guuty
fuelms)/
0b/hr)


Ghomty


Ge/m3)l
(lb/hr)


4500 2t 2t 27 2t a 13 13 a 13 12 72


5OOO t9 t9 t9 t9 72 t2 11 11 11 11 l1


5500 17 77 t7 t7 11 11 11 11 11 1() 10


6
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Table 58: Engines Greater Than 2So and Less Than or Equal to 5oo hp continued


Generic Modeling Results


Distance 8 ft height ro ft height rz ft height 14 ft height 16 ft height r8 ft height zo ft height z5 ft height so ft height ss ft heisht 4o ft height


(ft)


Gtouty


Qlc"lms)ltbl
hr)


Glomty


fus/m3)/0b/
hr)


Ghomty


GE/m3)/0b/
hr)


Guuv
(pelm3)/(lb/


hr)


Ghouly


Q;elms)l0bl
hr)


Ghouly


fue/m3)/0b/
hr)


Gmuy
fug/m3)/0b/


hr)


Gnouty


(pglm3)/0b/
hr)


Gumy


Qrylff)lAbl
hr)


Gm-ty


1;e,lm3)l0bl
hr)


Glouty


Qtelms)l0bl
hr)


5o 6o 59 54 43 43 34 34 24 27 20 77


10() 6o 59 s4 43 43 34 34 24 2t 20 L7


15() 6o 59 il 43 43 34 34 24 2t 20 t7


20() 6o 59 54 43 43 34 34 24 2L 20 t7


300 6o 59 M 43 43 34 34 24 2t 20 t7


400 6o 59 M 43 43 34 34 24 2l 20 t7


500 6o 59 g 43 43 34 34 24 2t 2() t7


60o 57 57 52 41 4t 34 34 24 2l 20 t7


700 52 52 47 gB gB 31 31 4 2t 20 t7


8oo 47 47 43 M 34 zB z8 24 2l 20 t7


900 42 42 39 31 31 26 26 23 20 20 t7


rooo 39 39 35 zB 28 23 4 27 20 20 L7


11()() 37 36 32 z6 26 23 23 20 20 r9 t7


12()() 35 35 3o 25 24 23 23 20 20 r8 t7


13OO 34 34 28 24 23 23 23 20 20 r8 t6


L4OO 32 32 26 4 23 23 23 20 20 t7 t6


15OO 31 31 24 23 23 23 23 20 20 t6 16
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Table 58: Engines Greater T?ran z5o and r.ess Than or Equal to soo hp continued.


Generic Modeling Results


Distance 8 ft height ro ft height rz ft height 14 ft height t6 ft height rB ft height zo ft height z5 ft height Bo ft height as ft height 4o ft height


(ft)


Ghouly


fus/m3)/(lb/
hI)


Gnou[


fug/m3)/Gb/
hr)


Gmmty


llelm3)l0bl
hr)


Ghouly


Qlelms)l|.Ibl
hr)


Gto*ty


@clms)l0bl
hr)


Gto*ty
(us/m3)/0b/


hr)


Gm*ry


UelffYAbl
hr)


Gho*ty


Qqlms)llbl
hr)


Ghomty


1tclm3)/0bl
hr)


Gho*ty


0s/m3)/0b/
hr)


Ghorty


@ilms)l0bl
hr)


r6oo 29 29 23 23 23 23 23 19 19 t6 t6


tToo 28 z8 23 23 23 23 22 L9 t9 t6 15


rSoo 27 27 22 22 22 22 22 79 19 16 15


19OO 25 25 22 22 22 2t 27 r8 r8 t6 15


2()()() 24 24 22 22 22 2t 2L t7 t7 r6 15


2100 23 23 27 2t 2t 20 20 17 L7 t6 15


2200 22 22 2t 2L 2t t9 19 L7 t7 15 15


23OO 27 2t 20 20 20 79 19 t7 16 15 t4


24OO 2t 2t 20 20 20 19 r8 76 r6 15 t4


25OO 20 20 t9 t9 t9 18 18 t6 16 14 L4


z6oo t9 L9 t9 t9 79 r8 77 16 t6 L4 13


27OO 18 r8 rB r8 18 t7 t7 15 15 14 13


zSoo r8 18 r8 18 rB L7 76 15 15 13 13


29OO t7 t7 t7 L7 t7 t6 16 15 15 a 13


3OOO t7 t7 t7 t7 L7 t6 15 15 15 13 13


3500 15 15 15 15 15 14 14 13 13 72 11


40OO a r3 a 13 a 13 L2 72 L2 l1 1()
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Table 58: Engines Greater Than 2So and I.ess Ttran or Equal to Soo hp continued
Generic Modeling Results


Distance 8 ft height ro ft height rz ftheight q ftheight 16 ft height 18 ft height zo ft beight zs ft height go ft height 35 ft height 4o ft height


(ft)


Gtouty
(pglm3)/0b/h


r)


Gmuv
Gg/m3)/(IbA


r)


Gtorty


G€/me)/Ob/h
r)


Gho*lv


0s/me)/Gb/h
r)


Ghomty


Q$lm3)/0blh
r)


Gtou)y
(pelme)/0b/h


r)


Gno*ry


fus/ms)/Ob/h
r)


Ghouty


fuglm3)/(Ib/h
r)


Gu*ty
fug/m3)/(lb/h


r)


Ghorty


fus/m3)/ob/h
r)


Gm*ry


fug/me)/0b/h
r)


4500 72 72 1' 12 72 11 11 10 1() lo 9


SOOO 11 11 11 11 11 1() 10 1() 10 9 9


5500 1() 10 1() 10 1() 9 9 9 9 8 8


?
N


Table 5C: Engines Greater Than Soo and Less Ttran or Equal to rrooo hp
Generic Modeling Results


Distance I ft height ro ft height e ft height r+ ft height 16 ft height rB ft height zo ft height z5 ft height so ft height ss ft height 4o ft height


(ft)


Gtouly
(pelm3)/(h/h


r)


Gu*ty
Gs/m3)/0b/h


r)


Gnouty
(]s/m3)/Ob/h


0


Gmuty


0s/m3)/0b/h
r)


Gmuly


0rg/ma)/Ob/h
r)


Guuy
(pelm3)/(lb/h


r)


Gu*ly
fus/ms)/(lb/h


r)


Gt"oav


fueln3)/(Iblh
r)


Gm*ty


fus/m3)/0b/h
r)


Gtouty
(|Ig/In3)/ob/h


r)


Gnouly


fus/m3)/ob/h
o


5o 26 25 25 25 r8 18 t7 13 11 ll 1()


1()0 26 25 25 25 18 18 t7 13 11 ll 1()


150 26 25 25 25 r8 18 t7 13 11 11 1()


20() 26 25 25 25 r8 18 t7 13 11 11 1()


300 26 25 25 25 18 18 t7 13 11 11 1()


400 26 25 25 25 18 18 77 13 11 11 10


500 26 25 25 25 18 18 t7 13 11 11 10


6oo 26 25 25 25 18 18 t7 13 ll 11 10


700 26 25 25 25 18 rB t7 13 11 11 10


8oo 24 4 24 24 18 r8 77 13 11 11 1()


900 23 23 23 23 18 18 77 13 11 ll 10


1()()0 27 2L 27 2t t7 L7 L7 13 11 11 10


11()0 20 20 20 20 t7 17 L6 a 11 11 1()


120() 18 r8 18 18 16 76 t6 t2 ll 1l 10


13OO t7 t7 v t7 15 15 15 12 11 10 10


r4oo t7 t7 t7 L7 14 14 t4 11 11 1() 10
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Table SC: Engines Greater Than Soo and Less Than or Equal to r,ooo hp
Generic Modeling Results


Distance 8 ft height ro ft height rz ft height r+ ft height 16 ft height t8 ft height zo ft height z5 ft height 3o ft height 35 ft height +o ft height


(ft)


Gmmy
(pglm3)/0b/h


r)


Gn"uy


fug/m3)/(Ib/h
r)


Gu*ly
fue/m3)/(IbA


r)


Gmory


fug/m3)/(lb/h
r)


Gtomty
(pglm3)/0b/h


r)


Ghouty


fug/ms)/(lb/h
r)


Glouty


Gs/m3)/0b/h
r)


Gnomy
(pglm3)/(Ib/h


r)


Gno*ly
(s/ma)/Qb/h


r)


Grromty


0g/m3)/0b/h
r)


Gnomry


0s/m3)/(rb/h
r)


5o 26 25 25 25 r8 18 t7 13 11 11 1()


100 26 25 25 25 r8 r8 t7 13 11 11 1()


150 26 25 25 25 18 18 t7 13 11 11 1()


200 26 25 25 25 r8 18 t7 13 11 11 10


300 z6 25 25 25 18 18 77 r3 11 11 10


400 26 25 25 25 18 18 t7 13 11 11 1()


500 z6 25 25 25 18 r8 77 13 11 11 1()


6oo z6 25 25 25 r8 r8 17 13 11 11 to


700 26 25 25 25 18 18 L7 13 11 11 lo


8oo 24 4 24 24 18 18 t7 13 11 11 1()


900 23 23 23 23 18 18 t7 13 11 11 1()


15OO t7 t7 t6 16 13 13 a 11 11 1() 9


16oo 77 t7 t6 t6 13 a a 11 11 lo 9


tToo 16 L6 15 15 13 12 12 11 11 9 I


18oo 16 t6 15 15 a 72 t2 11 11 9 9


19Oo 15 15 14 14 a t2 t2 t1 10 9 9


2()()() 15 15 74 t4 13 12 t2 11 1() 9 9


2100 L4 t4 13 13 72 t2 72 11 10 9 9


2200 L4 t4 13 13 L2 t2 t2 1() 10 9 9


23OO 13 13 t2 t2 12 l1 11 1() 1() 9 8


24OO 13 13 t2 12 t2 11 11 10 9 9 I


25OO t2 t2 L2 12 11 11 11 1() I 9 8


26oo t2 t2 11 11 11 11 11 lo 9 9 8


\,
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Table 5C: Engines Greater Than Soo and Less Than or Equal to r,ooo hp
Generic Modeling Results


Distance 8 ft height ro ft height rz ft height 4 ft heigbt 16 ft height 18 ft height zo ft height zs ft height 3o ft height gs ft height 4o ft height


(ft)


Ghomly
(pelm3)/(lb/h


r)


Gmmy


Ga/m3)/ob/h
r)


Ghouty


0s/m3)/(Iblh
r)


Ghorty


fue/m3)/Gb/h
r)


Gtomty


Gs/m3)/0b/h
r)


Gnouly
(uglma)/Gb/h


r)


Ghouty


0s/ms)/0b/h
r)


Ghomty


(pglm3)/(lb/h
r)


Gu*ty
Ge/ma)/flb/h


r)


Grorty
(ug/m3)/(lb/h


r)


Ghouly


Gs/m3)/Gb/h
r)


5o 26 25 25 25 r8 18 t7 13 11 11 1()


10() 26 25 25 25 r8 18 t7 13 11 11 1()


150 26 25 25 25 18 18 17 13 11 11 1()


200 26 25 25 25 18 r8 t7 13 11 11 1()


300 26 25 25 25 r8 18 t7 13 11 11 1()


400 26 25 25 25 18 18 t7 13 11 11 10


500 26 25 25 25 18 r8 t7 13 l1 11 10


6oo 26 25 25 25 18 rB t7 13 ll 11 10


700 26 25 25 25 18 18 t7 13 11 11 1()


8oo 24 24 24 24 r8 r8 t7 13 11 11 10


900 23 23 23 23 18 18 17 13 l1 11 1()


27OO t2 t2 11 L1 11 10 10 10 I I 8


28oo 11 11 11 t1 11 10 10 I I I 8


29OO 11 11 10 10 10 10 10 9 9 8 8


3OOO IL 11 10 10 lo 10 1() I 9 8 8


3500 I 9 9 9 9 9 9 I 8 7 7


40OO 8 I 8 8 8 I 8 7 7 7 6


4500 7 7 7 7 7 7 7 7 6 6 6


5OOO 7 7 7 7 6 6 6 6 6 6 5


5500 6 6 6 6 6 6 6 6 5 5 5
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Table SD: FnBinss Greater Than r,ooo and Iess Than or Equal to 1,5oo hp


Generic Modeling Results


Distance 8 ft height ro ft height rz ft height 4 ft height t6 ft height 18 ft height zo ft height z5 ft height So ft height gs ft height 4o ft height


(ft)


Ghomty


(lg/ms)/0b/h
r)


Gto*ly


Q;elms)l(h/h
r)


Ghomty


Gs/ms)/0b/h
r)


Gto*ty


0g/mg)/0b/h
r)


Gto*ty


0s/m3)/(lb/h
r)


Ghouly
(pglm3)/0b/h


r)


Gnouty
(uglm3)/0b/h


r)


Ghorly


fue/m')/Ob/h
r)


Grro*rv


fug/me)/Ob/h
r)


Ghouly


(try/n3)/0b/h
r)


Ghouty


fug/m3)/(Ib/h
r)


5o L7 13 t2 10 1() 10 1() I 8 8 7


1()() t7 13 t2 1() 1() 1() 1() 9 8 8 7


150 17 B 1D 1() 1() 1() 1() 9 8 8 7


2()() 17 13 t2 1() 10 10 10 I 8 I 7


300 t7 13 t2 10 10 10 lo I 8 8 7


400 t7 13 tt 1() 10 1() to I I 8 7


500 t7 a 11 1() 1() 10 1() 9 8 8 7


6oo t7 t2 11 10 1() 1() 1t) 9 8 8 7


700 17 It 11 10 10 1() 10 9 8 8 7


8oo 77 11 11 1() 1() 1() 10 I 8 8 7


900 t7 11 11 10 10 10 10 9 8 8 7


1()0() 17 1l 11 10 1() 1() 1() I 8 8 7


11()() t6 11 11 1() 1() 10 10 I 8 I 7


12()0 15 10 10 10 I 9 9 I 8 7 7


13oo 15 1() 10 10 9 I I 8 8 7 7


14OO 14 10 10 1() I I 8 8 I 7 7


15OO 13 10 10 10 8 8 8 8 I 7 6


()
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Table 5D: Engines Greater Than 1,ooo and Less Than or Equal to rr5oo hp continued


Generic Modeting Results


Distance I ft height ro ft height e ft height 14 ft height 16 ft height r8 ft height zo ft heigbt zs ft height 3o ft height ss ft height 4o ft height


(ft)


Ghouly
(pelms)/0b/h


r)


Gm*ly


fue/ms)/Ob/h
r)


Ghouty


0g/m3)/0b/h
r)


Ghomly


fue/ms)/Ob/h
r)


Gaouly
(us/ms)/(lb/h


r)


Guuty
(uelms)/0b/h


r)


Gu*ly
G€/ms)/Ob/h


r)


Gmu[
(pglm3)/flb/h


r)


Gm*ty


Gg/ms)/Ob/h
r)


Ghouty


Ge/m3)/Ob/h
r)


Gmmty


Gg/ms)/0b/h
o


16oo t2 10 1() 10 8 8 8 8 8 7 6


77OO t2 1() 10 lo 8 8 8 8 8 7 6


rSoo 11 1() 10 1() 8 8 8 I I 6


19OO 11 1() 9 I 8 8 8 7 7 7 6


2()()() 10 9 9 9 8 8 8 7 7 7 6


2100 1() 9 I I 8 8 8 7 7 6 6


2200 10 9 9 9 8 8 8 7 7 6 6


23OO I 9 8 8 8 8 I 7 7 6 6


24oO 9 I 8 8 7 7 7 7 7 6 6


25OO 9 8 8 8 7 7 7 7 6 6 5


26oo I I 8 8 7 7 7 7 6 6 5


27OO 8 8 8 8 7 7 7 7 6 6 5


28oo 8 8 7 7 7 7 7 6 6 6 5


29OO 8 7 7 7 7 7 7 6 6 6 5


SOoO 7 7 7 7 7 7 6 6 6 5 5


3500 7 6 6 6 6 6 6 6 5 5 5


4OOO 6 6 6 6 5 5 5 5 5 4 4


4500 5 5 5 5 5 5 5 5 4 4 4


5OOO 5 5 5 5 5 5 4 4 4 4 4


5500 5 4 4 4 4 4 4 4 4 4 3
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Table 5F: Engines GreaterThan 2rooo hp


Generic Modeling Results


Distance 8 ft height ro ft height rz ft height t4 ft height 16 ft height r8 ft height zo ft height zs ft height 3o ft height 35 ft height +o ft height


(ft)


Ghouty
(peln3)/(Ib/h


r)


Gm*ly


Ge/m')/0b/h
r)


Gm*ty


Ge/ms)/Ob/h
r)


Glouly


fuelms)/0b/h
r)


Gho*ty


0E/m3)/Gb/h
r)


Gno*ty


tug/ms)/Ob/h
r)


Ghouty


Gs/m3)/0b/h
r)


Gm*ry
(Eelm3)/(h/h


r)


Gm*ry


fug/ms)/(lb/h
r)


Gu*ty
0e/m3)/[b/h


r)


Gu*ty
Ge/m3)/0b/h


0


5o 7 6 6 6 5 5 5 5 4 4 4


1()() 7 6 6 6 5 5 5 5 4 4 4


150 7 6 6 6 5 5 5 5 4 4 4


2()0 7 6 6 6 5 5 5 5 4 4 4


300 6 6 6 5 5 5 5 4 4 4


400 7 6 6 6 5 5 5 5 4 4 4


500 7 6 6 6 5 5 5 5 4 4 4


6oo 7 6 6 6 5 5 5 5 4 4 4


700 7 6 6 6 5 5 5 5 4 4 4


8oo 6 6 6 6 5 5 5 5 4 4 4


900 6 6 6 6 5 5 5 5 4 4 4


100() 6 6 6 6 5 5 5 5 4 4 4


110() 6 6 6 6 5 5 5 5 4 4 4


1200 6 6 6 6 5 5 5 5 4 4 4


13OO 6 6 6 6 5 5 5 5 4 4 4


14oO 6 6 6 6 5 5 5 5 4 4 4


15OO 6 6 6 6 5 5 5 5 4 4 4


16oo 6 6 6 6 5 5 5 5 4 4 4


tToo 6 6 6 6 5 5 5 5 4 4 4


rSoo 6 6 6 6 5 5 5 5 4 4 4


19OO 6 6 6 5 5 5 5 5 4 4 4


2()()0 6 6 6 5 5 5 5 5 4 4 3


21()() 5 5 5 5 5 5 5 5 4 4 3


22()0 5 5 5 5 5 5 5 4 4 4 3


23OO 5 5 5 5 5 5 4 4 4 4 3
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Table 5F: Fngins5 Greater Than 2'ooo hp


Generic Modeling Results


Distance 8 ft height ro ft height rz ft height 14 ft height 16 ft height 18 ft height 20 ft height zS ft height 30 ft height es ft height 40 ft height


(ft)


Gouy
0Ls/m3)/(h/h


r)


Gm*tv


Gs/m3)/Gb/h
r)


Gtouly


Gglm3)/0b/h
r)


Glouty


Gs/m3)/(lb/h
r)


Ghouly


Gs/m3)/Ob/h
r)


Ghou)y
(uglm3)/0b/h


r)


Ghowly
(ug/m3)/0b/h


r)


Gnouy
(pglm3)/(lb/h


r)


Gu*v
fue/m3)/(rblh


r)


Ghomly


0s/ms)/Ob/h
r)


Ghou)y


Gs/m3)/0b/h
r)


5o 7 6 6 6 5 5 5 5 4 4 4


100 7 6 6 6 5 5 5 5 4 4 4


150 7 6 6 6 5 5 5 5 4 4 4


2()() 7 6 6 6 5 5 5 5 4 4 4


300 7 6 6 6 5 5 5 5 4 4 4


400 7 6 6 6 5 5 5 5 4 4 4


500 7 6 6 6 5 5 5 5 4 4 4


6oo 7 6 6 6 5 5 5 5 4 4 4


700 7 6 6 6 5 5 5 5 4 4 4


8oo 6 6 6 6 5 5 5 5 4 4 4


900 6 6 6 6 5 5 5 5 4 4 4


looo 6 6 6 6 5 5 5 5 4 4 4


11()0 6 6 6 6 5 5 5 5 4 4 4


12()() 6 6 6 6 5 5 5 5 4 4 4


13oo 6 6 6 6 5 5 5 5 4 4 4


14OO 6 6 6 6 5 5 5 5 4 4 4


15OO 6 6 6 6 5 5 5 5 4 4 4


400 5 5 5 5 5 5 4 4 4 4 3


25OO 5 5 5 5 4 4 4 4 4 4 3


2600 5 5 5 5 4 4 4 4 4 3 3


27OO 5 5 5 5 4 4 4 4 4 3 3


28oo 5 5 5 4 4 4 4 4 4 3 3


29OO 4 4 4 4 4 4 4 4 4 3 3


3OOO 4 4 4 4 4 4 4 4 3 3 3


3500 4 4 4 4 4 4 3 3 3 3 3


4OOO 3 3 3 3 3 3 3 3 3 3 3


4500 3 3 3 3 3 3 3 3 3 2 2


SOOO 3 3 3 3 3 3 3 2 2 2 2


5500 3 3 3 3 3 2 2 2 2 2 2
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Table 6 Engine and Turbine Emission and Operational Standards
EneineTyp€ Engine Size Manufacture Date NoxG/bhp-hr) coGAhp-


hr)
voc
G/bhphr)


Rich Burn,
Non-
emerBency,
Spark-
igntted


less than roo
hp


All dates no standard no standard no standard


greater than
or equal to
roo hp


Before January r, zorr 2 3 no standard


greater than
or equal to
roo hp


After January r, zorr 1 3 1


After January r, zor5, regardless of manufacture date, no rich burn engine greater ttran or equal to z4o hp
authorized by this permit shall emit NOx in excess ofo.5 g/bhp-hr. After January r, zor8, regardless of
manufacture date, no rich burn engine greater than or equal to roo hp authorized by this permit shall emit NOx in
excess of o.5 g/bhp-hr. Ifan authorization or authorizations is issued for a spark ignited rich burn engine under
this standard permit after the applicable date ofJanuary 1, zor5 or January 1, 2or8, NOx emissions from that
engine shall not exceed o.5 g/bhp-hr, except that the standard permit holder shall have a one year grace period
from the date of the iuitial authorization under this standard permit to comply with the limit of o.5 g/bhp-hr for
NOx The commission reserves the right to re-elzluate the upgrade requirement if EPA promulgates any standards
for existing engines.


Lean Burrr,
25LB
Non-
emersenc!/,
Spark-
ig.ited


less than 5oo
hp


All dates no standard no standard no standard


greater than
or equal to
5oo hp


Before September 23, r98z 8 3 no standard


Before June 18, r99z and rated
less than 825 hp


8 3 no standard


After September 28, 1982, but
prior to June r8, r99z and rated
825 hp or greater


5 3 no standard


After June 18, r99z but prior to
July r, zoro


z.o except under reduced speed,
8o-roo% offirll torque
conditions may be 5.o


3 no standard


On or after July r, zoro 1 3 1


kan Burrr,
45LB,
Non-
emergenc:r,
Spark-
lgnited, and
Ilual-fuel


less than 5oo
hp


Before July r, zooS no standard no standard no standard


On or after July r, zooS 2 3 1


greater than
or equal to
5oo hp


Before September 23, r98z 5.o except under reduced speed,
8o-roo%o offidl torque
conditions maybe 8.o


3 no standard


Before June 18, r99z ald rated
less than 825 hp


5.o except under reduced speed,
8o-roo% offirll torque
conditions may be 8.o


3 no standard


After September 23, 1982, but
prior to June r8, r99z and rated
825 hp or greater


5 3 no standard


After June 18, r99z but prior to
July r, zoro


z.o except under reduced speed,
8o-1oo%o offrill torque
conditions, maybe 5.o


3 no standard


On or after July r, zoro 1 3 1


After January r, zozo, no spark ignited 4-stroke lean burn engine authorized by this standard permit that existed
on-site on January t, zorz, shall emit NOx in excess of z.o g/bhp-hr. If an oil and gas standard permit
authorization or authorizations are is issued for a spark ignited 4-stroke leal bum engine after January t, zotz,
No:< emissions from that engine shall not exceed z.o g/bhp-hr afterJanuary r, zor5. Howweq if the date of the
initial authorization is after January 1, 2015, the standard permit holder shall have a tbree year grace period from
the date of the initial authorization under the oil and gas standard permit to comply with the limit of z.o gfthp-hr
for NO:c The commission resewes the ilght to re-evaluate the upgrade requirement if EPA promulgates any
standards for existing engtne


Turbines Turbines sball not emit greater than z5 ppmvd @ 15% Oz for NOX and 5o ppmvd @ t;o/" Oz for @.
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Table 7 Sampling and Demonstrations of Compliance
Cat(Eorf, Description Specifi cadons and Expectations


Exclusions Control Sptems Control device monitoring a-nd records are required onlywhere the device is necessary
for the site to meet emission rate limits


Sampling General WhenApplicable
Ports & Pladorms,
Methods,
Notfications and
Timing


(A)If necessary, sampling ports and plafforms shall be inco4rcrated into the design of all
exhaust stacks according to ttre specifications set forth in "Chapter zr_Stagk Sampling
Facilities." Engines and otherhcilities which are physicallyincapableof baving plafforms
are excluded from this requirement. For control devices with effectiveness requirements
only, appropriate sampling ports shall also be installed upstream ofthe inlet to control
devices or controlled recovery systems with control efficiency requirements. Alternate
sampling facilitydesigns maybe submitted forwritten approvalbytheTexas Commission
on Environmental Quality CICEQ) Regional Director or his designee.
(B) Where stack testing is required, Sampling shall be conducted within r8o days of the
change that required the regisnation, in accondance with the appropriate procedures of
the TCEQ Sampling Procedures Manual and in accordance with the appropriate EPA
Reference Methods. Unless otherwise specified, each performance test shall consist of
three separate runs using the applicable test method. Each run shall be conducted for the
time and under the conditions specified in the applicable standard. Where appropriate,
sampling shall occur as three one-hour test runs and then averaged to demonstrate
compliance with the limits of this authorization. Any deviations from those procedures
must be approved in writing by the TCEQ Regional Director or his designee prior to
sampling.
(C) The Regional Office shall be afforded the opportunity to observe all such sampling.
(D) The holcler ofthis authorization is responsible for providing sampling and testing
facilities ald conducting the sampling and testing operations at his expense.
(E) TheTCEQ Regional ffice that has jurisdiction overthe siteshall be contacted as soon
as any testing is scheduled, but not less thaa 3o days prior to sampling. The region shall
have discretion to amend the go day prior notification. Except for engine testing and
liquid/gas analysis sampling, all other sampling sball include an opportunity for the
appmpriate regional ofEce to schedule a pretest meeting. The notice shall include:
(i) Date for pretest meeting, if required; (ii)Date sampling will occuc 0ii) Name of firm
conducting sampling; (iv)Dpe of sampling equipment to be used;
(v) Method or procedurt to be used in sampling; (vi)Procedure used to determine
operating rates or other relevant parameters during the sampling period; (vii)
parameters to be documented during the sampling event; (viii) any pmposed
deviations to the prescribed sampling methods.
If held, the purpose of the pretest meeting is to review the necessary sampling aad
testing procedures, to provide the proper data forms for recordi.g pertinent data, and
to review the format procedures for submitting the test reports.
(F) Within 6o days after the completion of the testing and sampling required herein,
one original and one copy of the sampling reports shall be sent to the Regional Office.
(G) When sampling is required, all Quality Assurance/Quality Control shall follow 3o


TAC Ch z5 National Environmental laboratory Accreditation Conference accreditation
requircments.


Fugitive monitoring
and LDAR


Analyzers An approved gas analyzer or other appnrved detection monitoring device used for the
volatile orgenic compound fugitive inspection and repair requirement is a device that
conforms to the rcquiremens listed in Title 4o CFR 6o.+8S(a) and O), or is otherwise
approved by the Environmental Protection Agency as a device to monitor for V@
fugitive emission leaks. Approved gas analyzers shall conform to requirements listed
in Method zr of 40 CFR Part 60, Appendix A The gas analyzer shall be calibrated with
methane. In addition, the response factor of the instrument for a specific VOC of
interest shall be determined and meet the requirements of Standard permit 8 of
Method zr. If a mixturc of VOCs is being monitored, the response factor shall be
calculated for the average oomposition ofthe process fluid. Ifa response factor less
than ro cannotbe achieved using methane, then the instrument maybe calibrated with
one ofthe VOC to be measured or any other VOC so long as the instrument has a
response factor ofless than ro for each ofthe V@ to be measurcd.
In lieu of using a hydrocarbon gas analyzer and EPA Method 21, the owner or operator
may use the Alternative Work Practice in 4o CFR Part 60, 56o.18(9) - (i). The optical
gas imaging instrument must meet all requirements specified in 4o CFR S6o.r8G) -
(i), except the annual Test Method zr requirement in 4o CFR S6o.r8(hXz) and the
reporting requirement in 4o CFR S6o.r8(iXS) do not apply.
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Table 1 Sampling and Demonstrations of Compliance
Categor Description Specifi cations and Expectations
Verif composition
of materials


AII site-specific
gas orliquid
analyses


Reports necessary to verifi composition (including hydrogen sulfide (HzS) at any
point in the process. All analyses shall be site specific or a representative sample may
be used to estimate emissions if all of the parameters in the gas and liquid analysis
protocol provided bythe commission are met.


A site-specific or define representative analysis shall be performed within 90 days of
initial start of operation or implementation of a change which requires registration.
When new streams are added to the site and the character or composition ofthe
streams change and cause an increase in authorized emissions, or upon request of
the appropriate Regional office or local air pollution control program with
jurisdiction, a new analysis will need to be performed. Analysis techniques may
include, but are not limited to, Gas Chromatography (GC), Ttrtweiler, stain tube
anallsis, and sales oil/condensate reports. These records will document the
following: (A) H2S content; (B) flow rate; (C) heat content; or (D) other characteristic
including, but not limited to: (i) American Petroleum Institute gravity and Reid
vapor pressure (RVP);(ii) sales oil throughput; or (iii) condensate throughput.


laboratory extended V@ GC analysis at a minimum to Cto+ and H,S anallsis for
gas and Iiquids for the following shall be performed and used for emission
compliance demonstrations:(A) Separator at the inlet; (B) Dehydration Unit / Glycol
Contactor prior to dehydrator;(C) Amine Unit prior to sweetening unit; (D)
Separator dumping to gunbarrel or storage talk; (E) Tanks for liquids and vapors; or
(tr) P


Engines &Turbines Initial Sampling of
(i)Anyengine
greater than 5oo
horsepower;
(ii) Any turbine


Perform stack sampling and other testing as required to establish the actual
quantities of air contaminants being emitted into the atmosphere (including but not
limited to nitrogen oxide (NOx), carbon monoxide (CO), and ox56en (Oz). Each
combustion frcility shall be tested at a minimum of 5o% of the design maximum
firing rate ofthe facility. Each tested firing rate shall be identified in the sampling
reporl Sampling shall occur within r8o days after initial start-up ofeach unit.
Additional sampling shall occur as requested by the TCEQ Regional Director.
If there are multiple engines at an oil and ga^s sites (OGS) of identical model, year,
and control system, sampling maybe performed on 5o%o of the units aad used for
compliance demonsbation of all identical units at the OGS. The remaining 5o% of
the units not initially tested must b€ tested aluring the next biennial testing period.
This sampling is not required upon initial installation at anylocation ifthe engine or
turbine was previously installed and tested at any location in the United States and
the test conformed with EPA Reference Methods. Regardless ofengine location,
records of performance testing, or relied upon sampling reports, must remain with
each specific engine for a minimum of five years unless records are unavailable and
the permit holder performs the initial sampling on-site. No one may claim records
are unavailable forthe time period in which an engine is at the site which is
authorized by this standard permit. This testing is not required for emergency
engines unless requested by the TCEQ Regional Director. Idle engines do not need to
be re-started only for the purpose ofcompleting required testing. Ifbiennial testing
is required for an engine that is re-started for pmduction purposes, the biennial
testing is required within go days after re-startine tle ensine.


Engines Periodic
Evaluation


The following is applicable to sites with federal operating permits only: (A) For any
engine with a NO< sta ndald under Table 6, conduct evaluations of each engine
performance quarterly after initial compliance testing by measuring the NO, and @
content ofthe exhaust. Tests shall occur more than go days apart. Individual engines
shall be subject to the quafierly performance evaluation ifthey were in operation for
tooo hours or more during the quarter period. Ifan engine is not operating, the
permit holder may delay the test until such time as the engine is o<pected to run for
more than fourteen days. Idled engines do not need to be re-started only for the
purpose of completing required testing.
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Table z Sarnplins and Demonstrations of Comoliance (eontinued)
Catesory Descripdon Soeclfi cations and Exoectations
Engines
(antinued)


Periodic
Evaluation
(continued)


(B) The use ofportable analyzers specifically designed for measuring the
concentration of each contaminant in parts permillion byvolume is acceptable for
these evaluations. The portable analyzershall be operated at minimum in accordance
with the manufacturey's instructions. The operator may modiff tle procedure if it
does not negatively alter the accuracy ofthe analper. Also, colorimetric testing (stain
tubes) maybe used in these periodic evaluations. The NO, and Co emissions then
shall be converted into units ofgrams per horsepower-hour and pounds per hour.
(C) Emissions shall be measured and recorded in the as-found operating condition,
except no compliance determination shell be established during start-up, shutdown,
or under breakdown conditions.
(D) In lieu of the above mentioned periodic monitoring for engines and biennial
testing, the holder ofthis permit may install, calibrate, maintain, and operate a
continuous emission monitoring slstem (CEMS) to measure and record the
concenfations ofNO, and CO from any engine, turbine, or other external
combustion frcility. Diluents to be measured include O, or CO,. Except for system
breakdowns, repairs, calibration checks, zero and span adjustments, and other
quality assurance tests, the Continuous Ernission Monitoring Systems (CEI[{S) shall
be in continuous operation and sball record a minimum of four, and normally 6o,
approximately equally spaced data points for each full hour. The NO, and diluents
CEMS shall be operated acconding to the methods and procedures as set out in 40
CFR Part 6o, Appendix B, Performance Specifications z and g. The C0 CEMS shall be
operated according to the methods and procedures as set out in 40 CFR Part 60,
Appendix B, Performance Specifications 4, 4te or 48. CEMS shall follow the quality
assurance requirements ofAppendix F except that Cllinder Gas Audits may be
conducted in all four calendar quarters in lieu of the annual Relative Accuracy Test
AudiL A CEMS with downtime due to breakdown or repair of morc than ro% of the
facility operating time for any calendar shall be considered as a defective CEMS and
the CEMS shall be replaced within z weeks.


Engines &Turbines tslennlal l'eshng
Any engine greater
than 5oo
horsepower or any
turbine


Every two years starting from the completion date ofthe Initial Compliance Testing,
any engine greater thar 5oo horsepower or any turbine shall be rctested according to
the procedures ofthe Initial Compliance Testing.
Retesting shall occur within 90 dals ofthe two year anniversary date. Ifa frcility has
been operated for less than zooo hours during the two year period, it may skip the
retesting requirement for that period. After biennial testing, any engine retested
under the above requirements shall resume periodic eraluatiors witlin the next 6
calendar months (January to June orJulyto December). Ifbiennial testing is
required for an engine that is re-started for production purposes, the biennial testing
shall be performed within as davs after re-startine the ensine.


Oxidation or
C.ombustion
C.ontml Device


Initial Sampling
and Monitoring
for performance
forVOC, Benzene,
and HuS


Stack testing, when a company warts to establish efEciencies of 99%o or greater, must
be coordinated and approved. Sampling is required for V@, benzene and HzS at
Region's discretion. The thermal oxidizer (TO) must have proper monitoring and
sampling ports installed in the vent stream and the exit to the combustion cbamber,
to monitor and test the unit simultaneously.
The temperature and o:grgen measurrment devices shall reduce the temperaturc and
oxJ6en concentration readings to an averaging period of6 minutes orless and record
it at that frequency. The temperature measurement device shall be installed,
calibrated, and maintained according to accepted practice and the marufacturcr's
specifications. The device sball have an accuracyof the greater of +o.7;o/oof.the
temperature being measured expressed in degrees Celsius or +2.5oC.
The oxygen or carbon monoxide analyzer shall be zeroed and spanned daily and
corrective action taken when the z4-hour span drift exceeds two times the amounts
specified Performance Specification No. 3 or 4d 40 CFR Part 60, Appendix B. Z,ero
and span is not required on weekenils and plant holidap if instrument technicians
arc not normallyscheduled on those days.
The orygen or carbon monoxide analyzer shall be quality-assured at least
semiannually using cylinder gas audits (CGAs) in accordance with 40 CFR Part 60,
Appendix F, Procedure r, g5.r.z, with the following exception: a relative accuracy test
audit is not required once every four quarters (i.e., two successive semiannual CGAs
may be conducted). An equivalent quality-assurance method approved by the TCEQ
may also be used. Successive semiannual audits shall occur no closer than four
months. Necessary corrective action shall be taken for all CGA exceedances of +r5
percent accuracy and any continuous emissions monitoring slstem downtime in
excess ofs% ofthe incinerator operating time.


GU
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Table Z Sampling and Demonstrations of Compliance (continued)
CatesorT Description Specifi cations and Expectations
O<idation or
Combustion
Control Device
(qntinued)


Initial Sampling
and Monitoring
for performance
forVOC, Benzene,
and HzS
(cralntinued)


(@n'rilx.u.ed)
These occurrences and corrective actions shall be reported to the appropriate TCEQ
Regional Director on a quaterly basis. Supplemental stack concentration
measurements may be required at the discretion of the appropriate TCEQ Regional
Director. Quality assured or valid data of o:<1gen or carbon monoxide analyzer must
be generated when the TO is operating except during the performance of a daily zero
and span check Loss of valid data due to periods of monitor break down, inaccurate
data, repair, maintenance, or calibration may be exempted provided it does not
exceed 5% of the time (in minutes) that the oxidizer operated over the previous
rolling rz month period- The measurements missed shallbe estimated using
ensineerine iudsment and the methods used recorded.
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Table 8 Monitorine and Records Demonsrations
Category Descripdon Record Information
Site Production or
Collection


natural gas, oil,
condensate, and
water production
records


Site inlet and outlet gas volume and sulfur concentration, daily gas/iquid production
and load-out from tanks


Equipment and
facilitysummary


Current process
description


Accurate and detailed plot plan with property line, off-site receptors, and all equipment
on-site or drawings with sufficient detail to confirm all authorized facilities to confirm
emission estimates, impact review. and reeistration s@De


Equipment
specifications


Process unrts,
tanks, vapor
recoverysystems;
flares; thermal
oxidizers; ald
reboiler control
devices


A copy ofthe registration and emission calculations including the fixed equipment sizes
or capacities and manufacfurer's specifications and programs to maintrin performance,
with the plan and records for routine inspection, clerning, repair and replacemenl


Leaks in piping,
fugitive
componens and
process vessels


If a leak has been found and determined that therr would be less emissions from the
repair by delaying repair until the next shutdown, then a record of the calculation
showing that the emissions would be less shall be kept.


Physical
Inspection


Fugitive
Component Check


A record ofthe component count shall be maintained. A record of the date each
quarterly inspection was made and the date components found leaking were repaired
or the date ofthe olanned shutdown.


Voluntary LDAR
Program


Details of fugitive
component
monitoring plan,
and LDAR results,
indudingQd@


The following reconds are required where a company uses an LDAR program to reduce
the potential fugitive emissions from the site to meet emission limitations or certiff
fugitive emissions.
(A) A monitoring program plan must be maintained that contains, at a minimum, the
following information :


(i) an accouuting of aII the fugitive components by g'pe and service at the site with the
total uncontrolled fugitive potential to emit estimate;
(ii) identification of the components at the site that are required to be monitored with
an instrument or arc exempt with the justification, note the following can be used for
this purpose: (a) piping and instrumentation diagram (PID); or (b) a written or
electronic database.; (iii) the monitoring schedule for each component at the site with
difEcult-to-monitor and unsafe-to-monitor valves, as defined by Title 30 Texas
Ailministrative Code Chapter rr5 (3o TAC Chapter rr5), identified and justified, note if
an unsafe-to-monitor component is not considercd safe to monitor within a calendar
year, then it shall be monitored as soon as possible during safe-to.monitor times and a
record of the plan to monitor shall be maintained; and (iv) the monitoring method that
will be used (audio, visual, or olfactory (AVO) means; Method zr; the Alternative Work
Practice in 4o CFR 56o.18G) - (i)); (v) for components where instnrment monitoring is
used, information clarifting the adequacy ofthe instrument response; (vi) the plan for
hydraulic or pressure testing or instrument monitoring new ald reworked
components,
(B) Records must be maintained of all monitoring iDstrument calibrations.
(C) Records must be maintained for all monitoring and inspection data collected for
each component required to be monitored with a Method zr portable analyzer tbat
include the ty'pe of component and the monitoilng results in ppmv regardless if the
5s1ss1ing value is above or below the leak definition..
(D) kaking components must be tagged and a leaking-components monitoring log
must be maintained for all leala greater than the applicable leak definition (i.e.ro,ooo
ppmv, 2ooo ppmv, or 5oo ppmv) of V@ detected using Method zr, aII leal<s detected
byAVO inspection, ald all leaks found using Alternative Work Practice specified in 4o
CFR S6o.18G)-(i). The log must contain, at a minimum, the following:
(i) the method used to monitor the leaking component (audio, visual, or olfactory
inspection; Method zr; or the Alternative Work Practice in 40 CFR S6o.18G) - (i)); (ii)
the name ofthe process unit or other appropriate identifier where the component is
located; (iii) the type (e.g., valve orseal) and tag identification ofcomponent; (iv) the
rcsults of the monitoring (in ppmv if a Method zr portable analper was used); (v) the
date the leaking component was discovered;(vi) the date tbat a first attempt at repair
was made to a leaking component; (vii) the date that a leaking component is repaired;
(viii) the date and instrument reading of the recheck procedure after a leaking
component is repaired; and (ix) the leaks that ennotbe repaired until turnaround and
the date that the leaking component is placed on the shutdown list.
(E) Ifthe owner or operator is using the Alternative Work Practice specified in 4o CFR
S6o.18(d - (i), the records required by 4o CFR S6o.r8(ix4).
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Table 8 Monitorins and Records Demonshations (eontinued)
Category Descrlption Record Infomation
Voluntary LDAR
Program
(crlntinued)


Details of fugitive
component
monitoring plan,
and LDAR results,
indudingQd @
(qntinued)


(F) A record of the monitorcd value any open-ended line or valve for which is a repair
or replacement is not completed within 7z hours and monitoring in lieu of covering is
chosen.
(G) Any open-ended line or valve caused by a repair or replacement not completed
vrithin 72 hours shall be monitored as specified in table ro and the checks and any
corrective actions taken shall be recorded.
(H) WeeHy audio, visual and olfactory inspections shall be noted in a log
(D A check of the reading for any pressure-sensing dwice to verifr rupture disc
integrity shdl be performed weekly and noted in a log.


Minor Changes Additions,
changes or
rpnlqnpmpni


Reconds showing all replacements and additions, including summary of emission tlpe
and quantities, fora rolling 6-month period of time.


Equipment
Replacement


Like-Kind
replacement


Records on equipment specifications and operations, including summary ofemissions
tvoe and ouantitv.


Process Units Glycol
Dehydration
Units


For emission estimates, the worst-cese combination of parameters resulting in the
greatest emission rates must be used. Ifworst-case parametem are not used, then
glycol dehydrator unit monitoring records include dry gas flow rate, absorber pressure
and temperature, glycol type, and circulation rate recorded weeldy. If worst-case
pammetem are not used, then in addition to weekly unit monitoring, where mntrol of
flash tank or reboiler emissions are required to meet the emission limitations of the
section and emissions are certified, the following control monitoring requirements
apply weekly: flash tank temperature and pressure, any reboiler stripping gas flow rate,
and condenser outlet temperature. VRU, flare, or thermal oxidizer control or reboiler
fire box used for control must comply with the monitoring and recordkeeping for those
devices. Where all emissions from the flash tank and the reboiler or reboiler condenser
vent are directed to a VRU, flare, or thermal oxidizer designed to be on-line at all times
the glycol dehydrator is in operation, ttre control system monitoring for the glycol
dehvdmtor is nni renuired


Amrne Unrts Amine unlts may simply retarn site production or inlet gas records it all sulfur
compounds in the inlet are assumed to be emitted. Where onlypartial removal of the
inlet sulfur is assumed, for emission estimates, the worst-case combination of
parameters resulting in the greatest emission rates must be used. Ifworst-case
parameters are not used, then records ofthe amine solution, contactor pressure,
temperature and pump rate shall be maintained. Where the waste gas is vented to
combustion control. the reouirements ofthe control device utilized should be noted.


Boilers, Reboilers,
Heater-Treaters,
and
and Process
Heaters


Combustion Records of Operational Monitoring and Testing Records
Records of the hours of operation of every combustion device of any size by the use of a
process monitor such as a mn time meter, fuel flow meter, or other process variable
that indicates a unit is running unless, in tle registration for the facility, the emissions
from the facility were calculated using firll year operation at maximum design capacity
in which csse no hours ofoperation records must be kept.


Internal
Combustion
Engines


Combustion Records ofAppropriate Operational Monitoring and Testing Records
Records ofthe hourc ofoperation ofevery combustion device and engine ofany size by
the use of a process monitor such as a run time meter, fuel flow meter, or other pmcess
variable that indicates a unit is running. The owner or operator may test and retest at
the most frequent intewals identified in Table 7 in lieu of installing a process monitor
and recording the hours ofoperation. Ifan engine has no testing requirements in Table
7 no records ofthe hours ofoperation must be kept
See fircl mcords hplow


Gas Fired
Tirbines


Combustion Records ofAppropriate Operational Monitoring and Testing Records
Records ofthe hours ofoperation ofevery turbine greaterthan Soo hp by the use ofa
process monitor such as a run time meter, fuel flow meter, or other process variable
tbat indicates a unit is running unless the permit holder determined emissions from
the facility assuming full year operation at maximum design capacity in which case no
horrm of ommtion mcords mrrst hc Lent


Fuel Records V()Uand Sultur
Content


A fuel flow meter is not required if emissions are based on maximum fuel usage for
8,76o hr/yr, There are no specific requirements for allowable VOC content offuel. If
field gas contains more than r.5 grains (24 ppmv) of HzS or go grains total sulfur
compounds per roo dry stqndard cubic feet, the operator shall maintain records,
including at least quarterly measurements of fuel H2S and total sulfur content, which
demonstmte that the annrral SOc emissinns dn nnt creeed limitatinns


Tanks/Vessels Color/Exterior Kecords demonstratrDg desrgn, rnspection, and marntenanc€ ol print color and vessel
intecriv.
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Table 8 Monitoring and Records Demonstrations (continued)
Cat(forT Description Record Information
Tanla/Vessels lnnissioD and


emission potential
Maintain a record of the material stored in each tanly'vessel thatvents to the
atrnosphere and the maximum l'apor pressure used to establish the maximum potential
short-term emission rate. Where pressurized liquids cal flash in the tank/vessel
monitor and record weekly the maximum fluid pressure that can enter the tank /
vessel.
Records that tank / vessel hatches and reliefvalves are properly sealed when tank
/vessel is directed to contml and after loadine events (as needed).


Tmck loading AII Types Records indicating type ofmaterial loaded, amount transferred, method oftransfer,
condition of trnk truck before loadine.


Vacuum Tlucks Note Ioading with an air mover or vacuum. No additional record is needed where a
vacuum Euck uses only an on-board or portable pumD to Dush material into the truck


Contrclled
Inadinp


Where control is required note the control that is utilized.


Control Devices Vapor Capture
aad Recovery


Records of hours of use are required for all units and on-line time must be considered
when emission estimates and actual emissions inventories are calculated.


mVRU
Basic Design Function Record: Record demonstrating the unit captures vapor and
includes a sensing device set to capfure this vapor at peak intewals.
Additional Design Parameter Record: Record demonstrating additional design
parameters are utilized such as additional sensing eguipment, a properly designed
bypass system, an appropriate gas blanket, an adequate compressor selection, and the
ability to vary the drive speed for units utilizing electric driven compressors
mVRUs that are used at oil and gas sites to control emissions may claim up to rooTo
control efficiency provided records of basic and additional design functions and
parameters of a VRU along with appropriate recorils listed in Table 8 are satisfied.


mVRUs may claim up to 99%o control efficiency for units where reconds of basic and
additional design functions are satisfied and parameters listed in Table 8 are not
satisfied.


mVRUs may claim up to 95% control efficiency for units where records listed in Table 8
are not satisfied-


IVRU
The record of pmper design must be kept to demonstmte how the unit was designed
and for what capacity. The record ofliquid replacement must be kept, along with the
calculations for demonstrating that the VOC to liquid ratio has been maintained.
Additionally, the system must be tested to demonstrate the effrciency. This testing
needs to be performed and results recorded to receive 95% control effrciency no longer
then: vacuum truck emissions: after zo loads have been pulled through the IVRU, for
tanks: Pmduced Water - Monthly Crude - Bi-Monthly, Condensate - Weekly. This
lssling needs to be performed and results recorded to receive 98% control efficiency no
longer tha n : vacuum truck emissions: after r5 loads have been pulled through the
IVRU, for tenks: Produced Water - 3 weeks, Crude - ro days, Condensate - 5 days.


AII ralves must be designed and maintained to prevent leala. All hatches and openi"gs
must be properly gasketed and sealed with the unit properly connected.


Downtime is limited to a rolling rz month average of. So/o ot 492. hr/per rolling rz
months and waste vents shall be redirected to an appropriate control device ifpossible
during down time unless otherwise registered for alternate operating hours.


CoolingTower Design data Records shall be kept of maximum cooling water ciranlation rate and basis, maximum
total dissolved solids allowed as maintained through blowdown, and towers design
drift rate. These records are only required ifthe cooling system is used to cool process
VOC streams or mntrol from drift eliminators or minimiziug solids content is needed
to meet particulate matter emission limits.
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Table 8 Monitorine and Records Demonstrations /continued)
Category Description Record Information


Particulate
Monitoring,
Maintenance and
Repair.


Inspect and record integrity ofdrift eliminators annually, repairing as necessary. Ifa
maximum solids content must be maintained thmugh blowdowns to meet particulate
emission rate limits, cooling water shall be sampled for total dissolved solids (IDS)
once a month at prior to any periodic blow downs and maintain records ofthe
monitorine results and all corrective actions.
Cooling water VOC concentrations above o.o8 parts per million by volume (ppmv)
indicate faulty equipment. Equipment shall be maintained so as to minimize V@
emissions into the cooling water. Faulty equipment shall be repaired at the earliest
opportunity but no later than the next scheduled shutdown of the procass unit in which
the leak occurs. Records must be maintained of all monitoring data and equipment
rcnaim


Planned
Maintenance,
Start-up, and
Shutdown (MSS)


Alternate
Operational
Scenarios and
Redirection of
Vent Streams


Records of redirection ofvent streams during primary operational unit or control
downtime, including associated alternate controls, releases and compliance with
emission limitations.


Planned MSS Pigging, Purgrng
and Blowdowns


Prggrng records, including catcher design, date, emission estimate to ahnosphere and
to control, and when controlled, the control device. Note where a control device is
necsssary to meet emission limitations the device is subject to the requirements of
standard permit (e) and record requirements ofthis table.
Purging and blowdown records, including the volume and pressure and a description of
the piping and equipment involved, the date, emission estimate to atrnosphere and to
control, and when controlled, the control device. Where purging to control to meet a
lower concentration before purging to ahnosphere is conducted the mncentrations of
VOC, BTEX or HzS as appropriate must b€ meesured and recorded prior to purging to
atrnosphere. Note where a control device is necessary to meet emission limitations the
device is subject to the requirements ofstandard permit (e) and record requirements of
this table.


Planned MSS Temporary
Facilities for
Bypass, and
Degassing and
Pursins


Temporary facility records, induding a description and estimate of potential fugitive
emissions from temporary piping, size and design of facilities (eg. tanks or pan volume,
fill method, and throughput; engine horse power, fuel and usage time, flare tip area,
ignition method, and heating value assurance method; etc.) and the date and emission
estimate to atmosphere and to control fortheiruse


Planned MSS Management of
Sludge from Pits,
Ponds, Sumps and
Water
Converancas


Records including the source identification, removal plan, emission estimate direct to
atnosphere and through control. Note where a control device is necessa4/ to meet
emission limitations the device is subject to the requirements of standard permit (e)
and rccord requirements of this table.


Planned MSS Degassing or
Purging ofTanks,
Vessels, or Other
Facilities


Records including:
a) the EPN and description ofvessels and equipment degassed or purged;
b) the material, volume and pressure (if applicable);
c) the volume ofpurge gas used;
d) a description ofthe piping and equipment involved;
e) dariffing estimates for a coated surface or heel;
0 the date;
d emission estimate to atrnosphere and to control;
h) when controlled, the control dwice; and
i) where purging to a control device to reduce concentrations before purging to


atrnosphere, the concentrations of V@, BTD( or HzS as appropriate must be
measured and recorded prior to purging to atrnosphere.


Planned MSS Records Records or copies ofwork orders, contracts, or billing by contactors for the following
activities shall be kept at the site, or nearest manned site, and made available upon
request:
. Routine engrne component maintenance including filter changes, oxJgen sensor


replacements, compression checks, overhauls, lubric.ant changes, spark plug
changes, and emission control system maintenancel


. Boiler refractory replacemeolr -6 clsanings;
r Heater and heat exchanger cleanings;
. Turbine hot standard permit sh'aps;
. Pressurereliefvalvetesting, calibrationofanall,ticalequipment;


instrumentation/analyzer maintenance; replacement of analyzer filters and
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Table 8 Monitorine and Records Demonslrations (continued)
Category Description Record Infomadon
Control Devices Flare Monitoring Basic monitoring requires the flare and pilot flame to be continuously monitored by a


thermocouple or an infrared monitor. Where an automatic ignition system is
employed, the qstem shall ensure ignition when waste gas is presenl The time, date,
and duration ofany loss offlare, pilot flame, or auto-ignition shall be recorded. Each
monitoring device shall be accurate to, and shall be calibrated at a frequency in
accordance with, the manufacturey's specifications.
A temporary, portable or backup flare used less thal 48o hours per year is not required
to be monitored.
Records of hours of use are required for all units and on-line time must be mnsidered
when emission estimates and actual emissions inventories are calculated.


Control Devices Thermal
Oxidation and
Vapor
Combustion
Performance
Monitorine Basic


Control device monitoring and records are required only where the device is necessary
for the site to meet emission rate limits.
Basic monitoring is a thermocouple or infrared monitor that indicates the device is
working.
Records ofhours ofuse are required for all units and on-line time must be considered
when emission estimates and actual emissions inventories are calculated.


Intermediate Intermediate monitoring and records include continuously monitoring and recording
temperature to insure the control device is working when waste gas can be directed to
the dryice and showino mmnlianne wifh the rrnn demcs Fahmnhcit if cnnlinahle


Enhanced Enhanced monitoring requires continuous temperature and oxygen or carbon
monoxide monitoring on the exhaust with six minute averages recorded to show
compliance with the temperature requirement and the design orygen range or a CO
limit of roo ppmv. Some indication of waste gas flow to the control device, like a
differential pressure, flow monitoring or valve position indicator, must also be
cnntinrrorrslv rccorded if the flow to the contml dewioe ncn he infpmittpnt


Alternate
Monitoring


Records of stack testing and the monitored parameters during the testing shall be
maintained to allow alternate monitoring parameters and limits.


Control Devices Control with
proc€ss
combustion or
heating devices
(e.g. reboilers,
heaters &
furnaces)


Basic monitoring is any continuous monitor that indicates when the flame in the device
is on oroff(other tlan partial operational use). The following are effective basic
options: a fire box temperature monitor, rising or steady prcc€ss temperature monitor,
CO monitor, primary fuel flow monitor, fue box pressure monitor or equivalent.
Enhanced monitoring for 9r to 99% control, where waste gas is not introduced as the
primary fuel, must include tle following monitors: continuous fire box or fire box
exhaust temperature, and CO and O, monitoring, with at least 6 minute averages
recorded. Additionally enhanced monitoring where the waste gas maybe flowing when
the control device is not firing must show continuous disposition ofthe waste gas
streams, including continuous monitoring offlow orvalve position through any
potential by-pass to the control where more than 5o% run time of control is claimed.
[Basic monitoring is any continuous monitor that indicates when the flame in the
device is on or off (other than partial operational use). The following are effective basic
options: a fire box temperature monitor, rising or steady process temp€rature monitor,
CO monitor, primary fuel flow monitor, fire box pressure monitor or equivalent.
Enhanced monitoring for 9r to 99% control, where waste gas is not the primary fuel,
must include the following monitors: continuous fire box or fire box exhaust
temperature monitoring; and CO and O, monitoring, with at least 6 minute averages
recorded. Additionally, enhanced monitoring wherc the vraste gas maybe flowing when
the control device is not firing must show continuous disposition ofthe waste gas
streams. This includes continuous monitoring offlow orvalve position through any
potential by-pass to the control where more than 5o% run time of the contml is
claimed.l
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Table 9 Fugitive Component LDAR BACT Table


Fugitive component Leak Detection and Repair (LDAR) Best Available Control
Technolory (BACf,) Requirements Table


Exceptions Allfugitiue components mt$t meet
the minimum design, monitoring, control and
other emissions techniques listed in this Table
unless the component's seraice meets one of the
following exceptions:


Additional Details Compliance with
these requirements does not ossure
compli ance w ith r e quir em ent s o/NSPE
NESHAPS or MACT, anddoesnot
constitute approual of alternate standards
for these regulations.


Total uncontrolled potential to emit from all
components < 10 tpy


Nitrogen lines No expectation to estimate emissions. Note
this exemption does not include lines with
nitrogen that has been used as a sweep gas.


Steam lines (non contact) No expectation to estimate emissions.


Flexible plastic tubing < o.5 inches in diameter,
unless it is subject to monitoring by other state or
federal regulations.


No expectation to estimate emissions,
unless it is subject to monitoring by other
state or federal regulations.


The operating pressure is at least 5 kilopascals
(o.ZzS psi) below ambient pressure


No orpectation to estimate emissions.


Mixtures in streams where the VOC has an
aggregate partial pressure ofless than o.ooz psia at
68oF.


No expectation to estimate emissions.


Components containing only noble gases, inserts
such as CO, and water or air contaminants not
typicallylisted on a MAERT such as methane,
ethane, and Freon.


No expectation to estimate emissions.


Instrument monitoring is not required for pipeline
qualrty sweet natural gas


Uncontrolled Emissions should be
estimated. Must meet pipeline quality
specifications


Instrument monitoring is not required when the
aggregate partial pressure or vapor pressure is less
than o.o44 psia at 68 S or at maximum process
operating temperature.


Uncontrolled Emissions should be
estimated. This applies at all times, unless
a control efficiency is being claimed for
instrument monitoring, in which case
there must be a record supporting that the
instrument could detect a leak.


Instrument monitoring is not required for waste
waterlines containing less than to/oYOCby weight
and operated at < r psig


Uncontrolled Emissions should be
estimated.


Instrument monitoring is not required for cooling
waterline components


Emissions are estimated and associated
with the cooling tower
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Table 9 Fugitive Component LDAR BACf, Table (continued)


Fugitive component Leak Detection and Repair (LDAR) $s5tAvailable Control
Technolory (BACf,) Requirements Table (continued)


Instrument monitoring is not required for CO,
lines after VOC is removed. This is referred to as
Dry Gas lines in 40 CFR Part 6o Subpart KKK and
defined as a stream having a VOC weight
percentage less than 4%o; aweighted average
Effects Screening Level (ESL) of the combinedVOC
stream is > 3,5oo <Dg/ms; and total uncontrolled
emissions for all such sources is < r ton per year at
anyOGS.


Uncontrolled Emissions should be
estimated.
The weighted average ESlo for process
stream, X, with multiple VOC species will
be determinedby:
ESI* = falESL + f5/ESLu + f./ESL + . +
fnlESL
Where:
n =total number of VOC species in process
stream;
ESL = the effects screening level in pg/m3
for the contaminant being evaluated
(published in the most recent edition of the
TCEQ ESLlist);
f.=the weight fraction of the appropriate
VOC species in relation to all otherVOC in
process stream.


At OGS sites where the total uncontrolled potential
to emit from all components < 25 tpy, instrument
monitoring is not required on components where
the aggregate partial pressure or vapor pressure is
less than o.5 psia at 1oo F or at maximum process
operating temperature, unless the components are
subject to monitoring by other state or federal
regulations.


Uncontrolled Emissions should be
estimated.


Minimum Design, Monitoring, Technique or Control for all fugitive components
with uncontrolled potential to emit of > ro tpyVOC or > 1 tpy HzS


Requirements Additional Details


Construction of new and reworked piping, valves,
pump systems, and compressor systems shall
conform to applicable American National
Standards Institute (ANSI), American Petroleum
Institute (API), American Society of Mechanical
Engineers (ASME), or equivalent codes.


To the extent that good engineering
practice will permit, new and reworked
valves and piping connections shall be so
located to be reasonably accessible for
leak-checking during plant operation.
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Table 9 Fugitive Component LDAR BACT Table (continued)


Fugitive component Leak Detection and Repair (LDAR) BestAvailable Control
Technolory (BACT) Requirements Table (continued)


Minimum Design, Monitoring, Technique or Control for aII frrgitive components
with uncontrolled potential to emit of > ro tpyVOC or > l tpy HzS


Requirements Additional Details


New and retuorked underground process pipelines
shall contain no buriedualues such thatfugitiue
emission monitoring is rendered impracticol. New
and rew orked piping connections shall be w elded
or Jlang ed. Screw ed connections are permissible
only on piping smaller than tuo-inch diameter.
Gas or hydraulic testing of the new and reworked
piping connections at no less than operating
pressure shall be performed prior to returning the
components to service or they shall be monitored
for leaks using an approved gas analyzer within r5
days of the components being returned to service.
Where technically feasible new and reworked
components may be screened for leaks with a soap
bubble test within 8 hours of being returned to
service in lieu of instrument testing. Adjustments
shall be made as necessary to obtain leak-free
performance.


Each open-endedvalve orline shall be equipped
with an appropriately sized cap, blind flange, plug,
or a second valve to seal the line so that no leakage
occurs. Except during sampling, both valves shall
be closed.


If the removal of a component for repair or
replacement results in an open ended line
or valve, it is exempt from the requirement
to install a cap, blind flange, plug, or
second valvefor 7z hours. If the repair or
replacement is not completed within 7z
hours, the permit holder must complete
either of the following actions within that
time period: the line or valve must have a
cap, blind flange, plug, or second valve
installed; or the open-ended valve or line
shall be monitored once for leaks above
background for a plant or unit turnaround
lasting up to 45 days with an approved gas
analyzer and the results recorded. For all
other situations, the open-ended valve or
line shall be monitored once at the end of
theTz hour period following the creation
of the open ended line and monthly
thereafter with an approved gas analyzer
and the results recorded. For turnarounds
and all other situations, leaks are indicated
by readings 20 ppmv above background
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Table 9 Fugitive Component LDAR BACrT Table (continued)
Fugitive component Leak Detection and Repair (LDAR) Best Available Control
Technolory (BACT) Requirements Table (continued)


Minimum Design, Monitoring, Technique or Control for all fugitive components $rittl
uncontrolled potential to emit of > ro tpy VOC or > 1 tpy HzS


Requirements Additional Details


and must be repaired within z4 hours or a
cap, blind flange, plug, or second valve
must be installed on the line or valve.


Components shall be inspected by visual, audible,
and/or olfactory means at least weeHy by
operating personnel walk-through.


Accessible valves shall be monitored by leak-
checking for fugitive emissions quarterly using an
approved gas analyzer. Sealless/leakless valves
(including, but not limited to, welded bonnet
bellows and diaphragm valves) and relief valves
equipped with a rupture disc upstream or venting
to a control device are not required to be
monitored.


If an unsafe-to-monitor valve is not considered safe
to monitor within a calendar year, then it shall be
monitored as soon as possible during safe-to-monitor
times. A difficult-to-monitor component for which
quarterly monitoring is specified may instead be
monitored annually.


Sealless/leakless valves and relief valves
equipped with rupture disc or venting to a
control device and exempted from
instrument monitoring are not counted in
the fugitive emissions estimates. See Table
7 Sampling and Demonstrations of
Compliance for Fugitive and LDAR
Analyzer requirements. See Table 8,
Monitoring and Records Demonstrations
to identift Difficult-to-monitor and
unsafe-to-monitor valves.


For valves equipped with rupture discs, a pressure-
sensing device shall be installed between the relief
valve and rupture disc to monitor disc integrity.


All leaking discs shall be replaced at the
earliest opportunitybut no later than the
next process shutdown.


All pump, compressor and agitator seals shall be
monitored quarterly with an approved gas analyzer
or be equipped with a shaft sealing system that
prevents or detects emissions of VOC from the seal.
Seal systems designed and operated to prevent
emissions or seals equipped with an automatic seal
failure detection and alarm system need not be
instrument monitored. Seal systems that prevent
emissions may include (but are not limited to) dual
pump seals with barrier fluid at higher pressure
than process pressure or seals degassing to vent
control systems kept in good working order.
Submerged pumps or sealless pumps (including,
but not limited to, diaphragm, canned, or
magnetic-driven pumps) may be used to satisfu the
requirements of this condition and need not be
monitored.


Pumps compressor and agitator seals that
prevent leaks or direct emissions from the
seals to control and are exempt from
instrument monitoring are not counted in
the fugitive emissions estimates.
Equipment equipped with alarms would
still be counted. See Table 7 Sampling and
Demonstrations of Compliance for Fugitive
and LDAR An alyzer requirements.
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Table 9 Fugitive Component LDAR BACI Table (continued)


Fugitive component Leak Detection and Repair (LDAR) Best Available Control
Technolory (BACT) Requirements Table (continued)


Minimum Design, Monitoring, TechniqueorConlrolforallfugitive componentswith
uncontrolled potential to emit of > ro tpyVOC or > 1 tpy HzS


Requirements Add.itional Details


For a site where the total uncontrolled potential to
emit from all components is < 25 tpy; Components
found to be emitting VOC in excess of to,ooo parts
per million by volume (ppmv) using EPA Method zr,
found by visual inspection to be leaking (e.g.
whistling, dripping or blowing process fluids or
emitting hydrocarbon or HzS odors) or found leaking
using the Alternative Work Practice in 4o CFR
$6o.18(S) - (i) shall be considered to be leaking and
shall be repaired, replaced, or tagged as specified. A
first attempt to repair the leak must be made within 5
days. Aleaking component shall be repaired as soon
as practicable, but no later than r5 days after the leak
is found. If the repair of a componentwould require a
unit shutdown, the repair may be delayed until the
next scheduled shutdown. All leaking components
which cannot be repaired until a scheduled shutdown
shall be identified for such repair by tagging.


Components subject to routine instrument
monitoring with an approved gas analyzer
under this leak definition my claim a 75o/o
emission reduction credit when evaluating
controlled fugitive emission estimates.
This reduction credit does not apply when
evaluating uncontrolled emission or to any
component not measured with an
instrument quarterly, but is allowed for all
components monitored by the Alternative
Work Practice. See Table 7 Sampling and
Demonstrations of Compliance for Fugitive
and LDAR An alyzer requirements


Components not subject to an instrument
monitoring program but found to be emitting VOC
in excess of lo,ooo ppmv using EPA Method zr,
found by audio, visual or olfactory inspection to be
leaking (e.g. whistling, dripping orblowing process
fluids or emitting hydrocarbon or HzS odors) shall
be considered to be leaking and shall be repaired,
replaced, or tagged as specified. All components
are subject to monitoring when using the
Alternative Work Practice in 4o CFR 56o.18(g) -
(i).


At the discretion of the TCEQ Executive
Director or designated representative,
early unit shutdown or other appropriate
action maybe requiredbased on the
number and severity of tagged leaks
awaiting shutdown.
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Table 9 Fugitive Component LDAR BACT Table (eontinued)


Fugitive component Leak Detection and Repair (LDAR) Best Available Conlrol
Technolory (BACf,) Requirements Table (continued)


Minimum Design, Monitoring, Technique or Control for all fugitive components with
uncontrolled potential to emit of > z5 tpy or > 5 tlry H2S


For a site where the total uncontrolled potential to
emit from all components is > 25 tpy; All the
requirements for < z5tpy VOC above apply, except
valves found to be emitting VOC in excess of 5oo
ppmv using EPA Method zt, found. by audio, visual
or olfactory inspection to be leaking (e.g. whistling,
dripping or blowing process fluids or emitting
hydrocarbon or HzS odors) or found leaking using
the Alternative Work Practice in 4o CFR 56o.18(S) -
(i) shall be considered to be leaking and shall be
repaired, replaced, ortagged as specified and Pump,
compressor, and agitator seals found to be emitting
VOC in excess of 2,ooo ppmv using EPA Method zr,
found by audio, visual or olfactory inspection to be
leaking (e.g. whistling, dripping or blowing process
fluids or emitting hydrocarbon or HzS odors) or
found leaking using the Alternative Work Practice in
+o CFR 56o.18(g) - (i) shall be considered to be
leaking and shall be repaired, replaced, or tagged as
specified.


Components subject to routine instrument
monitoring under this leak definition my
claim a 97% emission reduction credit for
valves and an 85% emission reduction
credit for pump, compressor and agitator
seals when evaluating controlled fugitive
emission estimates. This reduction credit
does not applywhen evaluating
uncontrolled emission or to any
component not measured with an
instrument quarterly. See Table 7
Sampling and Demonstrations of
Compliance for Fugitive and LDAR
Analyzer requirements.


LDAR Monitoring Options
Any site may reduce the controlled fugitive
emission estimates by including components not
required to be monitored in the quarterly
instrument monitoring program or applying the
lower leak definition of the more stringent program
as appropriate.


Quarterly monitoring at a leak definition of
1o,ooo ppmv would equate to a 7go/o
emission reduction credit when evaluating
controlled fugitive emission estimates for
the component. Quarterly monitoring at a
leak definition of 5oo ppmvwould equate
to a 97o/o emission reduction credit for
valves, flanges and connectors, aggo/o
emission reduction credit for pumps, and a
95%o emission reduction credit for
compressor, agitator seals and other
component groups when evaluating
controlled fugitive emission estimates.
This reduction credit does not apply when
evaluating uncontrolled emission or to any
component not measured with an
instrument quarterly. See Table 7
Sampling and Demonstrations of
Compliance for Fugitive and LDAR
Analyzer requirements.
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Table 9 Fugitive Component LDAR BACT Table (continued)
Fugitive component Leak Detection and Repair (LDAR) Best Available Control
Technolory (BACT) Requirements Table (continued)


Minimum Design, Monitoring, Technique or Conlrol for all fugitive components
with uncontrolled potential to emit of > z5 tpy or > 5 tpy HzS


Requirements Additional Details


LDAR Monitoring Options
After completion of the required quarterly
inspections for a period of at least two years, the
operator of the OGS facility may change the
monitoring schedule as follows:(i)After two
consecutive quarterly leak detection periods with
the percent of valves leaking equal to or less than
2.O%o, ?n owner or operator may begin to skip one
ofthe quarterly leak detection periods for the
valves in gas/vapor and light liquid seruice.(ii)After
five consecutive quarterly leak detection periods
with the percent of valves leaking equal to or less
than2.oo/o, an owner or operator maybegin to skip
three of the quarterly leak detection periods for the
valves in gas/vapor and light liquid service.
If the owner or operator is using the Alternative
Work Practice in 4o CFR g6o.18(S) - (i), the
alternative frequencies specified in this standard
permit are not allowed.


Shutdown priorto Maintenance of Fugitive
Components


Start-up after Maintenance of
components


All components shall be kept in good repair.
During repair or replacement, emission releases
from the emptying of associated piping,
equipment, and vessels must meet the emission
limits and control requirements listed under
pipeline or compressor blowdowns.


When returning associated equipment and
piping to service after repair or
replacement of fugitive components,
appropriate leak detection shall occur and
correction, maintenance or repair shall be
immediately performed if fugitive
components are not in good working
order.
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Table ro BestAvailable Control Technolory Requirements


Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Control or Technique,
Conlrol Efficiencies, and Other Details during
Production Operations


Combined
Control
Requirements


< z5 tpyVOC No add on control is required if the continuous and periodic
vents from all units, vessels and equipment (including
normal operation process blow downs) is less than z5 tons of
VOC peryear.


> 25 tpyVOC All continuous and periodic vents on process vessels and
equipment with potential emissions containing > to/oYOC at
any time must be captured and directed to a control device
listed in the Control Device BAm Table with a minimum
design control efficiency of at least g5o/o,if the sum of the
uncontrolled PTE of the vents at the site will equal or exceed
z5 tons of VOC per year. A site total potential to emit of r tpy
of VOC from vent gas streams may be exempted from this
control requirement.


Glycol
Dehydration
Unit


Uncontrolled
PTE < 10 tpy
VOC


voc, BTEX,
H,S


No control is required. Condensers included in the
equipment constructed must be maintained and operated as
specified by the manufacturer or design engineering.


Uncontrolled
PTE > 10 tpy
and < So tpy
VOC


voc, BTEX,
H,S


All non-combustion VOC emissions shall be routed to a
vapor recovery unit (VRU), the unit reboiler, or to an
appropriate control device listed in the Control Device BAC:T
Table. This includes the emissions from the condenser vent.
Liquid waste or product material captured by a condenser
must be enclosed and transferred to a unit compliant with
the requirements of this table and the condenser must meet
the requirements listed in the Control Device BACT Table
with a minimum design control efficiency of 8o7o. For
condensers, greater efficiencies may be claimed where
enhanced monitoring and testing are applied following Table
7.
If the unit reboiler is used to control the VOC emissions from
the dehydrator (e.g. to control the condenservent and the
flash tank if one is present) the unit must be designed to
efficiently combust those vented VOCS at least 5o% of the
time the unit is operated.
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Table ro BestAvailable Control Technolory Requirements


Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Control or Technique,
Control Efficiencies, and Other Details during
Production Operations


Uncontrolled
PTE > 50 tpy
voc


VOC, BTEX,
H,S


All non-combustion VOC emissions shall be captured and
directed to an appropriate control device listed in the Control
Device BACT Table with a minimum design control efficiency
of at least 95%.


Atmospheric
Oil/Water
separators


VOC with
partial pressure
< o.5 psia at
maximum
liquid
temperature or
95 F whichever
is greater. VOC,
BTEX, H,S


May vent to atmosphere through vent no larger than 3 inch
diameter.
If H2S can exceed 24 ppmv in the vapor space the separator
vent shall be captured and directed to a control device listed
in the Control Device BACrT Table with a minimum design
control efficiency of at least 95%.


VOC with
partial pressure
> o.5 psia at


maximum
liquid surface
temperafure or
95 F whichever
is greater, VOC,
BTEX, H,S


The oil layer must have a floating cover over the entire liquid
surface with a conservation vent to atmosphere or the vents
must be captured and directed to a control device listed in
the Control Device BACI Tablewith a minimum design
control efficiency of at least 95%.


If HrS can exceed 24 ppmv in the vapor space the separator
vent shall be captured and directed to a control device listed
in the Control Device BACf, Table with a minimum design
control efficiency ofat least 95%.


If the separator operates with more than 25,ooo gallons
(595 barrels) ofliquid contained or is used as an oil storage
tank, it shall be treated as a storage tank and meet those
requirements.


Oil water
separators
where the
material
entering the
separator may
flash. VOC,
BTEX, H2S


These separators must be treated as process separators with
a gas stream and follow those requirements.
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Table ro Best Available Control Technolory Requirements (continued)
Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Control or Technique,
Control Efficiencies, and Other Details during
Production Operations


Fuel
Combustion
Units including
auxiliaryfuel
for combustion
control devices


H,S Fuel for all combustion units at the site shall be sweet natural
gas or liquid petroleum gas, fuel gas containing no more than
ten grains of total sulfur per 1oo dry standard cubic feet
(dscfl, or field gas.


Boilers,
Reboilers,
Heater-
Treaters, and
Process
Heaters


NOx, C0,
PMro/2.s,
voc, HCHo,
so,


If any unit has a designed maximum firing rate of < 4o
MMBTU/hr and greater than ro MMBtu/hr, it must be
designed and operated for good combustion and meet o.to
lb/MMBtu for NOx. For boilers and reboilers greater than or
equal to 4o MMBtu/hr, emission shall not exceed o.o36
lb/MMBtu for NOx. For heaters and heater treaters greater
than or equal to 4o MMBtu/hrbut less than roo MMBtu/hr,
emissions shall not exceed o.o6 lb/MMBtu for NOx. Heaters
and heater treaters greater than or equal to roo MMBtu/hr
shall not exceed 0.036lb/MMBtu for NOx.


Forboilers, reboilers, process heaters, and heater treaters
with heat inputs equal to or greater than ro MMBtu/hr, the
emission limit for CO is o.o74lb CO/MMBIu


GasFired
Turbines


NOx, CO,
PMro/2.s,


VOC, HCHO,
SOz


Units shall be designed and operate with low NOx
combustors and meet z5 ppmvd @ t5o/o O, for NOxand
5o ppmvd @ r5o/o O, for CO.


All Tanks Uncontrolled
PTE of < 1.o tpy
VOC or < o.r
tpy HzS


Open-topped tanks or ponds containing VOCs or HzS are
allowed


AllTanks Uncontrolled
PTE of > 1.o tpy
VOC or > o.r
tpy HzS


Open-topped tanks or ponds containing VOCs or HzS are not
allowed.
Tank hatches and valves, which emit to the atmosphere, shall
remain closed except for sampling or planned maintenance
activities. All pressure relief devices (PRD) shall be designed
and operated to ensure that proper pressure in the vessel is
maintained and shall stay closed except in upset or
malfunction conditions. If the PRD does not automatically
reset, it must be reset within z4 hours at a manned site and
within one week if located at an unmanned site.
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Table ro BestAvailable Control Technolory Requirements (continued)
Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Control or Technique,
Conlrol Efficiencies, and Other Details during
Production Operations


Process
Separators,
Crude oil,
Condensate,
Treatment
chemicals,
Produced
water, Fuel,
Slop/Sump Oil
and any other
storage tanks
or vessels that
contain a VOC
or a film of
VOC on the
surface of
water.


VOC with
partial pressure
< o.5 psia at


maximum
liquid surface
temperature or
95 F whichever
is greater, or
with
uncontrolled
PTEof<5tpy
VOC from
working and
breathing
losses, including
flash emissions
VOC, BTEX,
H,S


All storage tanks with a storage capacity greater than
5oo gallons must be submerged fill.
Existing tanks and vessels (including temporary liquid
storage tanks) which are not increasing emissions at an OGS
shall also meet this requirement no later than r8o days after
a registration renewal as ofJanuary \ 2ot6


VOC with
partial pressure
> o.5 psia at
maximum
liquid surface
temperature or
95 F (whichever
is greater), and
with
uncontrolled
PTEof<Stpy
from working
and breathing
losses, including
flash emissions


All storage tanks with a storage capacity greater than 5oo
gallons must be submerged fill.
Un-insulated tank exterior surfaces exposed to the sun shall
be of a color that minimizes the effects of solar heating
(including, but not limited to, white or aluminum). To meet
this requirement the solar absorptance should be o.43 or
less, as referenced in Table 7.r-6in AP-42. Paint shall be
maintained in good condition. If a new or modified tank
cannot be painted white or other reflective color, then
another control device may be used to control emissions.
Exceptions to the color requirement include the following:
(A) Up to too/o of the external surface area of the roof or walls
of the tank or vessel may be painted with other colors to
allow for identifuing information or aesthetic purposes; and
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Table ro BestAvailable Control Technolory Requirements (continued)


Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Control or Technique,
Control Ef,Eciencies, and Other Details during
Production Operations


(continued) (continued)
VOC with
partial pressure
> o.5 psia at
maximum
liquid surface
temperafure or
95 F (whichever
is greater), and
\ dth
uncontrolled
PTEof<5tpy
fromworking
and breathing
losses, including
flash emissions


VOC, BTEX,
H,S


(continued)


(B) Ifa local, state or federal law or ordinance or private
contract which predates this standard permit's effective date
establishes in writing tank and vessel colors other than white.
If applicable, a copy of this documentation must be provided
to the commission upon registration.
(C) Tanks and vessels purposefirlly darkened to create the
process reaction and help condense liquids from being
entrained in the vapor.
Existing tanks and vessels (including temporary liquid
storage tanks) which are not increasing emissions at an OGS
using shall also meet this requirement no later than r8o days
after a registration renewal as of January t,2oL6.
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Table ro Best Available control Technolory Requirements (continued)
Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Conlrol or Techniqueo
Control Efficiencies, and Other Details during
Production Operations


(continued) VOC with
uncontrolled
PTEof>5tpy


Vents shall be captured and directed to an appropriate
control device as listed in standard permit (e) BMP and
BACT.
Un-insulated tank exterior surfaces exposed to the sun shall
be of a color that minimizes the effects of solar heating
(including, but not limited to, white or aluminum). To meet
this requirement the solar absorptance should be o.43 or
less, as referenced in Table 7.r-6in /.P-42. Paint shall be
maintained in good condition. Exceptions to the color
requirement include the following:
(A) Up to Loo/o of the external surface area of t}re roof or walls
of the tank or vessel may be painted with other colors to
allow for identiffing information or aesthetic purposes; and
(B) Ifa local, state or federal law or ordinance or private
contract which predates this standard permit's effective date
establishes in writing tank and vessel colors other than white.
If applicable, a copy of this documentation must be provided
to the commission upon registration.
(C) Tanks and vessels purposefully darkened to create the
process reaction and help condense liquitls from being
entrained in the vapor.
Existing tanks and vessels (including temporary liquid
storage tanks) which are not increasing emissions at an OGS
using shall also meet this requirement no later than r8o days
after a registration renewal as ofJanuary L,2ot6.


Truck Loading VOC with
partial pressure
< o.5 psia at
maximum
liquid surface
temperature or
95 F whichever
is greater, or
with
uncontrolled
PTEof<5tpy
voc
VOC, BTEX,
H,S


Loading is recommended to be performed with submerged
filling, or vapor balancing back to the tank and any
subsequent recovery or control device.
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Table ro BestAvailable Conlrol Technolory Requirements (continued)


Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Control or Technique,
Conbol Efficiencies, and Other Details during
Production Operations


VOC with
partial pressure
> o.5 psia at
maximum
Iiquid surface
temperature or
95 Fwhichever
is greater


VOC, BTEX,
H,S


Splash loading and uncontrolled vacuum truck loading is not
allowed. Ioading shall be performed with a control
effectiveness of at least 4zo/o as compared to splash loading.
Loading may occurby submerged filling or equivalent
prevention or recovery technique as listed in Table ro.


VOC with
uncontrolled
PTEof>5tpy
voc
VOC, BTEX,
HrS


Loading vapors shall be captured and directed to an
appropriate control device listed in the Control Device BACI
Table with a minimum design control efficiency of at least


98%o, routed to a vapor recovery unit (VRU) with a control
effectiveness of at leasl g5%o, or vapor balanced back to the
delivering storage tank equipped with a VRU, or connected
to a control device listed in the Control Device BACT Table
with a minimum design control efficiency of at least 95%.


Controlled
Loading


Where loading control is required, the collection or capture
system must be connected to the tank truck so all displaced
vapors are directed to the control device and the control
device is operational before loading is commenced. When
properly connected the capture efficiency will be assumed to
beTo% efficient at capturing the displaced truckvapors. The
capture efficiency may be assumed to be 98.7 percent
efficient when the tanker truck has certification that the tank
has passed vapor-tightness testing within the last tz months
using the methods described in 4o CFR 6o, Subpart XX. The
capture efficiency maybe assumed to be 99.2 percent
efficient when the tanker truck has certification that the tank
has passed vapor-tightness testing within the last tz months
using the methods described in 4o CFR 63, Subpart R.
Loading shall be discontinued when liquid or gas leaks from
the loading or collection system are observed.
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Table 10 BestAvailable Conlrol Technolory Requirements (continued)


Source or
Facility


Air
Contaminant


Minimum Acceptable Design, Conlrol or Technique,
Conlrol Efficiencies, and Other Details during
Production Operations


Cooling Tower
Heat Exchange
System


voc, BTEX,
PMro/z.s


Heat exchange systems must be non-contact design (i.e.
designed and operated to avoid direct contact with gaseous
or liquid process streams containing VOC, HzS, halogens or
halogen compounds, cyanide compounds, inorganic acids, or
acid gases).


Systems with heat exchangers that cool a fluid withVOC
shall meet the following:
The cooling water must be at a higher pressure than the
process fluid in the heat exchangers or the cooling tower
water must be monitored monthly for VOC emissions using
TCEQ Sampling Procedures Manual, Appendix P dated
January 2oog or a later edition. Equipment shall be
maintained so as to minimize VOC emissions into the cooling
water. Cooling water VOC concentrations greater than
o.o8 ppmw indicate faulty equipment. If the repair of a heat
exchanger would require a unit shutdown that would create
more emissions than the repair would eliminate, the repair
maybe delayed until the next planned shutdown or 18o days
if no shutdowns are scheduled. Cooling towers shall be
designed and operated with properly functioning drift
eliminators. New cooling towers shall be designed with drift
eliminators designed to meet < o.oor% drift.
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oF


Fg/m3
acfrn
ADMT
AMINECaIc


AP-42
APD
API
APWL
AREACIRC


AERMOD
AWP


BACTT


bbl
bbl/day
BMP


BTEX


Btu/scf


CEMS


cflday
cfrn
CFR
CO,
cos
CPR


CS,
CT


DEA
DGA
DIPA
DOT
DRE
dscf
DV


FR
ft
ft/sec


gal/wk
gallyr
GLC-*


C,OP


H,S
HAP
HB
HCI
hp
hr
HRVOC


HYSIM@


HYSrS@


ICE
IFR
IR
ISCST3


I,ACf,


lb
lb/hr
lb/MMBtu


lbs/day
LDAR
LL
LPG
I.fID


m/sec
MACT


MDEA
MEA


i, _,


List ofAcronJrns


Degrees Celsius
Degrees Fahrenheit
Micrograms per cubic meter
Actual cubic feet per minute
Air Dispersion Modeling Team
Amine Unit Air Emissions Model Ver
1.O


Air Pollutant Emission Factors, Su ed
Air Permits Division
American Petroleum Institute
Air Pollutant Watch List
Co-located circular area source from
the EPA
Modeling System


Alternative Work Practices


Best Available Control Technolory
Barrel
Barrels per day
Best Management Practices (includes
equipment manufacturer's guidelines
and specifications)
Benzene, Toluene, Ethylbenzene,
Xylene
British thermal units per standard
cubic feet


Continuous Emissions Monitoring
System
Cubic feet per day
Cubic feet per minute
Code of Federal Regulations
Carbon dioxide
Carbonyl sulfide
Considerable personnel and
resources
Carbon disulfide
Cooling towers


Diethanolamine
Diglycolamine
Di-isopropylamine
Department of Transportation
Destruction rate effi ciency
Dry standard cubic feet
Designated value


Maximum acceptable emission rate
(lb/hr)
Emission factor


EFR
E.o


EPA
EPN
ESL


External floating roof tank
Maximum acceptable emission rate
(lb/hr)
Environmental Protection Agency
Emission point number
Effects screening level


Federal Register
Feet
Feet per second


Gallons per week
Gallons per year
Max predicted ground-level
concentration
General Operating Permit


Hydrogen sulfide
Hazardous air pollutant
House Bill
Hydrogen chloride
Horsepower
Hour
Highly reactive volatile organic
compounds
Hydrologic Simulation Model
computer program
Process simulator computer program


Internal combustion engine
Internal floating roof tank
Infrared
Industrial Source Complex Short-
term ModelVozo35


Lease automatic custody transfer
unit
Pound
Pounds per hour
Pounds per million British thermal
units
Pounds per day
Leak detection and repair
Loading losses
Liquid petroleum gas
Long ton per day


Meters per second
Maximum Available Control
Technolory
Methyl-diethanolamine
Monoethanol amine


E


EF


G86
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MERA Modeling and Effects Review
Applicability T&S Transfer and storage


MMBtu Million British thermal units TAC TexasAdministrative Code
MMBtu/hr Million British thermal units per TCAA Texas Clean AirAct


hour TCEQ Texas Commission on
MMCFD Million cubic feet per day Environmental Quality
MSS Maintenance, start-up, and TEA Triethanolamine


shutdown THSC Texas Health and Safety Code
tpy Tons peryear


NAAQS NationalAmbientAirQuality
Standards V-B Vasquez-Beggs correlation equation


NESHAP National Emission Standards for VOC Volatile organic compounds
Hazardous Air VRU Vapor recovery unit or system
Pollutants


NGL Natural gas liquids IVINSIM@ Windows process simulator
NNSR Nonattainment New Source Review computer program
NO, Nitrogen dioxide
NO* Oxides of nitrogen
NSPS New Source Performance Standards
NSR New Source Review


O, Orygen (molecularform)
OGS Oil and gas site


PBR Permitby Rule
PMro Particulate matter less than or equal


to to microns
POC Products of combustion
ppm Parts per million
Ppmvd Parts per million by volume, dry
PROSIM@ DOS based process simulator


computer program
PSD Prevention of Significant


Deterioration
psi Pounds per square inch
psia Pounds persquare inch, absolute
psig Pounds persquare inch, gage


RICE Reciprocating internal combustion
engine


RVP Reid vapor pressure


scftr Standard cubicfeet per hour
scfm Standard cubic feet per minute
scmd Standard cubic feet per day
SCREBNg Air dispersion modeling computer


program for
windows, Version 5.o. BEE-line
Software ct9g9-zooz


SE Standard Exemption
SIC Standard Industrial Classification


System
SOz Sulfur dioxide
SOP Site Operating Permit
Standard permit Standard Permit
SRU Sulfur recovery unit
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TABLE 1.4-2. EMISSION FACTORS FOR CRITERI,A POLLUTANTS AND GREENHOUSE GASES
FROM NATURAL GAS COMBUSTION"


" Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. To convert from lb/106 scf to kg/106 m3, multiply by 16. To
convert from lb/106 scf to lbA4MBtu, divide by 1,020. The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value. TOC = Total Organic Compounds.
V@ = Volatile Organic Compounds.


b Based on approximately 1009zo conversion of fuel carbon to COr. COr[b/106 scfl : (3.67) (CO]f)
(CXD), where CON = fractional conversion of fuel carbon to COr, C : carbon content of fuel by weight
(0.76), and D: density of fuel, 4.2xl0a lb/106 scf.


" All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter.
Therefore, the PM emission factors presented here may be used to estimate PMro, PM2.s or PM,
emissions. Total PM is the sum of the filterable PM and condensible PM. Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent). Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling hain.


d Based on 100% conversion of fuel sulfur to SOr.
Assumes sulfur content is natural gas of 2,000 grains/106 scf. The SO emission factor in this table can
be converted to other natural gas sulfi.r contents by multiplying the SO, emission factor by the ratio of
the site-specific sulfir content (grains/106 scf) to 2,000 gnins/I06 scf.


EMISSION FACTORS


688


Ir


Pollutant
Emission Factor


(lbll06 scf) Emission Factor Rating


Coro


Lead


NrO (Uncontrolled)


NrO (Controlled-low-NO* burner)


PM (Total)"


PM (Condensable)"


PM (Filterable)"


Soro


TOC


Methane


VOC


120,000


0.000s


2.2


0.64


7.6


5.7


1.9


0.6


11


2.3


5.5


A


D


E


E


D


D


B


A


B


B


C
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION'


External Combustion Sources


6-89


CAS No. Pollutant
Emission Factor


(lb/l06 scf) Emission Factor Rating


91-57-6


56-49-5


83-32-9


203-96-8


120-12-7


56-55-3


7t-43-2


50-32-8


205-99-2


191-24-2


205-82-3


106-97-8


218-01-9


53-70-3


25321-22-6


74-84-0


206-44-0


86-73-7


50-00-0


I l0-54-3


193-39-5


9t-20-3


109-66-0


85-01-8


2-Methylnaphthaleneb' "


3 -Methylchloranthreneb' "


7, | 2 -Dimethylbenz(a)anthraceneb"


Acenaphtheneb'"


Acenaphthylenebi


Anthraceneb'"


Benz(a)anthraceneb'


Benzeneb


Benzo(a)pyrenebn


B enzo(b)fl uorantheneb'"


Benzo(gh,i)perylenebn


B enzoft )fl uorantheneb''


Butane


Chryseneb'


Di benzo (a, h)anthraceneb''


Dichlorobenzeneb


Ethane


Fluoranthenebr


Fluoreneb*


Formaldehydeb


Hexaneb


lndeno( 1,2,3-cd)pyreneb'"


Naphthaleneb


Pentane


Phenanathreneb'"


2.4E-05


<1.8E-06


<1.6E-05


<1.8E-06


<1.8E-06


4.48-06


<1.8E-06


2.tE-03


<1.2E-06


<1.8E-06


<1.28-06


<1.8E-06


2.1E+00


<1.8E-06


<1.28-06


t.2E-03


3.1E+00


3.0E-06


2.88-06


7.58-02


l.8E+00


<1.8E-06


6.tE-04


2.6E+00


l.7E-05


D


E


E


E


E


E


E


B


E


E


E


E


E


E


E


E


E


E


E


B


E


E


E


E


D
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TABLE I.4-3. EMISSION FACTORS FOR SPECTATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)


" Reference 11. Units are in pounds of pollutant per million standard cubic feet of natural gas fired. Data
are for all natural gas combustion sources. To convert from lb/106 scf to kg/106 m3, multiply by 16. To
convert from lb/106 scf to lbA4lvBnr, divide by 1,020. Emission Factors preceeded with a less-than
symbol are based on method detection limits.


b Hazardous Air Pollutant GIAP) as defined by Section 112(b) of the Clean Air Act.
" HAP because it is Polycyclic Organic Matter (POIO. POM is a FIAP as defined by Section I l2(b) of


the Clean Air Act.
d The sum of individual organic compounds may exceed the VOC and TOC emission factors due to


differences in test methods and the availability of test data for each pollutant.
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CAS No. Pollutant
Emission Factor


(lb/106 scO Emission Factor Rating


74-98-6


r29-00-0


r08-88-3


Propane


$neneb'"


Tolueneb


l.6E+00


5.0E-06


3.4E-03


E


E


C
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5.2 Transportation And Marketing Of Petroleum Liquidst-3


5.2.1 General


The transportation and marketing of petroleum liquids involve many distinct operations, each of
which represents a potential source of evaporation loss. Crude oil is transported from production operations
to a refinery by tankers, barges, rail tank cars, tank trucks, and pipelines. Refined petroleum products are
conveyed to fuel marketing terminals and pefochemical indushies by these same modes. From the fuel
marketing terminals, the fuels are delivered by tank trucks to service stations, commercial accounts, and local
bulk storage plants. The final destination for gasoline is usually a motor vehicle gasoline tank. Similar
distribution paths exist for fuel oils and other petroleum products. A general depiction of these activities is


shown in Figure 5.2-1.


5.2.2 Emissions And Controls


Evaporative emissions from the transportation and marketing of petroleum liquids may be
considered, by storage equipment and mode of transportation used, in four categories:


l. Rail tank cars, tank trucks, and marine vessels: loading, transit, and ballasting losses.
2. Service stations: bulk fuel drop losses and underground tank breathing losses.
3. Motor vehicle tanks: refueling losses.
4. Large storage tanks: breathing, working, and standing storage losses. (See Chapter 7, "Liquid


Storage Tanks".)


Evaporative and exhaust emissions are also associated with motor vehicle operation, and these topics
are discussed n AP42 Volume II: Mobile Sources.


5.2.2.1 Rail Tank Cars, Tank Trucks, And Marine Vessels -
Emissions from these sources are from loading losses, ballasting losses, and transit losses.


5.2.2.1.1 Loading Losses -
Loading losses are the primary source of evaporative emissions from rail tank car, tank truck, and


marine vessel operations. Loading losses occur as organic vapors in "empt5/" cargo tanks are displaced to the
atmosphere by the liquid being loaded into the tanks. These vapors are a composite of (l) vapors formed in
the empty tank by evaporation ofresidual product from previous loads, (2) vapors transferred to the tank in
vapor balance systems as product is being unloaded, and (3) vapors generated in the tank as the new product
is being loaded- The quantity of evaporative losses from loading operations is, therefore, a function of the
following parameters:


- Physical and chemical characteristics of the previous cargo;
- Method of unloading the previous cargo;
- Operations to transport the empty carrier to a loading terminal;
- Method of loading the new cargo; and
- Physical and chemical characteristics of the new cargo.


The principal methods of cargo carrier loading are illustrated in Figure 5.2-2,Figure 5.2-3, andFig,xe 5.2-4.
In the splaih loading method, the fill pipe dispensing the cargo is lowered only part way into the cargo tank.
Significant turbulence and vapor/liquid contact occur during the splash
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Figure 5.2-1. Flow sheet of petroleum production, refining, and distribution systems.
(Points of organic emissions are indicated by vertical arrows.)
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Figure 5.2-2. Splash loading method.


Figure 5.2-3. Submerged fill pipe.
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Figure 5.2-4. Bottom loading.
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loading operation, resulting in high levels of vapor generation and loss. If the turbulence is great enough,
liquid droplets will be entrained in the vented vapors.


A second method of loading is submerged loading. Two types are the submerged fill pipe method
and the bottom loading method. In the submerged fill pipe metho4 the fill pipe extends almost to the bottom
of the cargo tank. In the bottom loading method, a permanent fill pipe is attached to the cargo tank bottom.
During most of submerged loading by both methods, the fill pipe opening is below the liquid surface level.
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower vapor
generation than encountered during splash loading.


The recent loading history of a cargo carrier is just as important a factor in loading losses as the
method of loading. If the canier has canied a nonvolatile liquid such as fuel oil, or has just been cleaned, it
will contain vapoi-free air. If it has just carried gasoline and has not been vented, the air in the carrier tank
will contain volatile organic vapors, which will be expelled during the loading operation along with newly
generated vapors.


Cargo carriers are sometimes designated to transport only one product, and in such cases are
practicing "dedicated service". Dedicated gasoline cargo tanks retum to a loading terminal containing air
fully or partiatty saturated with vapor from the previous load. Cargo tanks may also be "switch loaded" with
various products, so that a nonvolatile product being loaded may expel the vapors remaining from a previous
load of a volatile product such as gasoline. These circumstances vary with the type of cargo tank and with
the ownership of ihe carrier, the petroleum liquids being transported, geographic location, and season of the
year.


One control measure for vapors displaced during liquid loading is called "vapor balance service"o in
which the cargo tank retrieves the vapors displaced during product unloading at bulk plants or service
stations and transports the vapors back to the loading terminal. Figure 5.2-5 shows a tank truck in vapor
balance service filling a service station underground tank and taking on displaced gasoline vapors for return
to the terminal. A cargo tank retuming to a bulk terminal in vapor balance service normally is saturated with
organic vapors, and the presence of these vapors at the start of submerged loading of the tanker ffuck results
in greater loading losses than encountered during nonvapor balance, or "normal", service. Vapor balance
service is usually not practiced with marine vessels, although some vessels practice emission control by
means of vapor transfer within their own cargo tanks during ballasting operations, discussed below.


Emissions from loading petroleum liquid can be estimated (with a probable error of +30 percent)a
using the following expression:


LL=


where:


: loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded


: a saturation factor (see Table 5.2-1): true vapor pressure ofliquid loaded, pounds per square inch absolute (psia)
(see Figure 7. I -5, Figure 7 .1 -6, and T able 7 .l -2): molecular weight of vapors, pounds per pound-mole (lbAb-mole) (see Table 7.1-2): temperature of bulk liquid loaded oR ('F + 460)
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Figure 5.2-5. Tank truck unloading into a service station undergroun4 storage tank and practicing
"vapor balance" form of emission control.
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Table 5.2-1. SAruRATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID
LOADING LOSSES
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Careo Carrier Mode Of Operation S Factor


Tank trucks and rail tank cars


Marine vesselsu


Submerged loading of a clean cargo tank


Submerged loading: dedicated normal service


Submerged loading: dedicated vapor balance
servlce


Splash loading ofa clean cargo tank


Splash loading: dedicated normal service


Splash loading: dedicated vapor balance service


Submerged loading: ships


Submersed loadine: barses


0.50


0.60


l.00


1.45


t.45


1.00


0.2


0.5


" For products other flran gasoline and crude oil. For marine loading of gasoline, use factors from Table 5.2-
2. Fbr marine loading of crude oil, use Equations 2 and 3 and Table 5'2-3.
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The saturation factor, S, represents the expelled vapor's fractional approach to saturation, and it accounts forthe
variations observed in emission rates from the different unloading and loading methods. Table 5.2-1 lists
suggested saturation factors.


Emissions from controlled loadingoperations can be calculatedbymultiplyingthe uncontolled emission
rate calculated in Equation I by an overall reduction efficiency term:


The overall reduction efficiency should account forthe capture effrciency ofthe collection system as


well as both the control efficiency and any downtime of the control device. Measures to reduce loading
emissions include selection of altemate loading methods and application ofvapor recovery equipment. The latter
captures organic vapors displaced during loading operations and recovers the vapors by the use ofrefrigeration,
absorption, adsorption, and/or compression. The recovered product is piped back to storage. Vapors can also
be controlled through combustion in a thermal oxidation unig with no product recovery. Figure 5.2-6
demonstrates the recovery of gasoline vapors from tank trucks during loading operations at bulk terminals.
Control efficiencies for the recovery units range from 90 to over 99 percent, depending on both the nature ofthe
vapors and the type of control equipment used.s-6 However, not all of the displaced vapors reach the control
device, because of leakage from both the tank truck and collection system. The collection efficiency should be
assumed tobe 99.2 percent for tanker trucks passing the MACT-level annual leak test (not more than I inch
water column pressure change in 5 minutes after pressurizingto l8 inches water followed by pulling a vacuum
of 6 inches water).7 A collection efficiency of 98.7 percent (a 1.3 percent leakage rate) should be assumed for
trucks passing the NSPS-level annual test (3 inches pressure change) ,A collection efficiency of 70 percent
should be assumed for trucks not passing one of these annual leak testso.


VAPOR BETI'RN
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Figure 5.2-6. Tank truck loading with vapor recovery.
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Sample Calculation -


Loading losses (L.) from a gasoline tank truck in dedicated vapor balance service and practicing vapor
recovery would be calculated as follows, using Equation 1:


Design basis -


Cargo tank volume is 8000 gal
Gasoline Reid vapor pressure (RVP) is 9 psia
Product temperature is 80"F
Vapor recovery efficiency is 95 percent
Vapor collection efficiency is 98.7 percent (NSPS-level annual leak test)


Loading loss equation -


\=12.+6+(, #)


where:


S : saturation factor (see Table 5.2-l) - 1.00
P : true vapor pressure of gasoline (see Figure 7.1-6):6.6 psia


M : molecular weight of gasoline vapors (see Table 7 .l-2) -- 66
T : temperature of gasoline :540"R


eff : overall reduction efficiency (95 percent control x 98.7 percent collection) = 94 percent


Lr- = 12.46 
(r'oo)i9:O(6o 


|,, - *]sN l\ loo/


= 0.60 lb/ldgal


Total loading losses are:


(0.60 lb/ld gal)(8.0 x ld gal) = 4.8 pormds (lb)


Measurements ofgasoline loading losses from ships and barges have led to the development of emission
factors for these specific loading operations.E These factors are presented inTable 5.2-2
and should be used instead of Equation I for gasoline loading operations at marine terminals. Factors are
expressed in units of milligrams per liter (mg/Ltand pounds pei tO00 gallons (lb/I03 gal).
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Table 5.2-2 (Merric And English Units). VoLATILE ORGANIC COMPOUND (VOC) EMISSION
FACTORS FOR GASOLINE LOADING OPERATIONS AT MARINE TERMINALS"


References 2,9. Factors are for both VOC emissions (which excludes methane and ethane) and total
organic emissions, because methane and ethane have been found to constitute a negligible weight fraction
of the evaporative emissions from gasoline. ND = no data.
Ocean barges (tank compartment depth abott 12.2 m [a0 ft]) exhibit emission levels similar to tank ships.
Shallow draft barges (compaftment depth 3.0 to 3.7 m [0 to 12 ft]) exhibit higher emission levels.
Volatile cargoes are those with a true vapor pressure greater than l0 kilopascals (kPa) (1.5 psia).
Barges are usually not ballasted.
Based on observation that4lYo of tested ship compartments were uncleaned, I l% ballasted,24Yo cleaned,
and 24V, gas-fr eed. For barges, 7 6%o w er e uncleaned.


In addition to Equation l, which estimates emissions from the loading of petroleum liquids, Equation
2 has been developed specifically for estimating emissions from the loading of crude oil into ships and ocean
barges:


CL:CA+C. Q)


where:


C, : total loading loss,lb/103 gal of crude oil loaded
Co : arrival emission factor, contributed by vapors in the empry tank compartment before loading,


lb/10'gal loaded (see Note below)
Co : generated emission factor, contributed by evaporation during loading, lb/103 gal loaded


Note: Values of Co for various cargo tank conditions are listed in Table 5.2-3.
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Vessel Tank
Condition Previous Careo


Ships/Ocean Bargesb Bargesb


mglL
Transferred


lb/I03 gal
Transferred


mglL
Transferred


lb/I03 gal
Transferred


Uncleaned


Ballasted


Cleaned


Gas-freed


Any condition


Gas-freed


Typical overall
situation"


Volatile"


Volatile


Volatile


Volatile


Nonvolatile


Any cargo


Anv careo


315 2.6


205 1.7


r 80 l.5


85 0.7


85 0.7


ND ND


215 1.8


465


_d


ND


ND


ND


245


410


3.9


_d


ND


ND


ND


2.0


3.4
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5.2-3 @nglish Units). AVERAGE ARRTVAL EMISSION FACTORS, CA, FOR CRUDE OIL LOADING
EMISSION EQUATION"


' Arrival emission factors (C) to be added to generated emission factors (Co) calculated in Equation 3 to
produce total crude oil loading loss (Cr). Factors are for total organic compounds; VOC emission factors
average about 15% lower, because VOC does not include methane or ethane.


b Volatile cargoes are those with a true vapor pressure greater than l0 kPa (1.5 psia).


This equation was developed empirically from test measurements of several vessel compartments.s The
quantity Co can be calculated using Equation 3:


Ca = 1'84 (0'44 P -


where:


P = true vapor pressure of loaded crude oil, psia (see Figure 7.1-5 and Table 7.1-2)
M = molecular weight of vapors, lb/lb-mole (see Table 7.1-2)
G : vapor growth factor = 1.02 (dimensionless)
T : temperature ofvapors, oR (oF + 460)


Emission factors derived from Equation 3 and Table 5.2-3 represent total organic compounds.
Volatile organic compound (VOC) emission factors (which exclude methane and ethane because they are
exempted from the regulatory definition of "VOC") for crude oil vapors have been found to range from
approximately 55 to fuO weight percent of these total organic factors. When specific vapor composition
information is not available, the VOC emission factor can be estimated by taking
85 percent of the total organic factor.3


5.2.2.1.2 Ballasting Losses -
Ballasting operations are a major source of evaporative emissions associated with the unloading of


petroleum liquids at marine terminals. It is common practice to load several cargo tank compartments with
sea water after the cargo has been unloaded. This water, termed "ballast",
improves the stability of the empty tanker during the subsequent voyage. Although ballasting practices vary,
individual cargo tanks are ballasted typically about 80 percent and the total vessel 15 to 40 percent, of
capacity. Ballasting emissions occur as vapor-laden air in the "empty" cargo tank is displaced to the
atmosphere by ballast water being pumped into the tank. Upon anival at a loading port, the ballast water is
pumped fromthe cargo tanks before the new cargo is loaded. The ballasting of cargo tanks reduces the
quantity of vapors rehrming in the empty tank, thereby reducing the quantity of vapors emitted during
subsequent tanker loading. Regulations administered by the U. S. Coast Guard require that, at marine
terminals located in ozone nonattainment areas, large tankers with crude oil washing systems contain the
organic vapors from ballasting.to This is accomplished principally by displacing the vapors during ballasting
inio a cargo tank being simultaneously unloaded. ln other areas, marine vessels emit organic vaponi directly
to the atmosphere.


Equation 4 has been developed from test data to calculate the ballasting emissions from crude oil
ships and ocean barges8:


l)


0.42) MG.T (3)
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Shio/Ocean Barse Tank Condition Previous Carqo Arrival Emission Factor, lb/103 eal


Uncleaned


Ballasted


Cleaned or gas-freed


Anv condition


Volatileb


Volatile


Volatile


Nonvolatile


0.86


0.46


0.33


0.33
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= ballasting emission factor, lb/103 gal of ballast water
: true vapdr pressure of dischargedirude oil, psia (see Figure 71 1_-5 an{ Table 7 ._l-2) . .: arrival carfo true ullage, befoie dockside diicharge, measured from the deck, fget; (the term


"ullage" hJre refers to-the distance between the cargo surface level and the deck level)


Table 5.24lists average total organic emission factors for ballasting into uncleaned crude oil cargo
comparfnents. The frst categdry applies to "!rll" compartments wherein the crude oil true ullage ju-st before
cargb discharge is less than tI5 meti:fo (m) (5 ft). The second category appl!e;.!g lightered, or shortJoaded,
coripartmenti(part of cargo previously disiharged, or original load a partial fill), with an arrival true ullage
g..u't.. than l.im (5 ft). It should be iemembeied that these tabulated emission factors are examples only,
Sased on average cinditions, to be used when crude oil vapor pressure is unknown._.Equation 4. should be
used when info-rmation about crude oil vapor pressure andcargo compartment condition is available. The
following sample calculation illustrates the use of Equation 4.


where:


c


d


LB
P


UA


5.2-4 (Metric And English Units). ToTAL oRGANIC EMISSION FACTORS
FOR CRUDE OIL BALLASTING"


Assumes crude oil temperature of l6oC (60"F) and RVP of 34 kPa (5 psia). VOC emission factors average


about 85% of these totil organic factors, because VOCs do not include methane or ethane.


Based on observation thatl}yo of tested compartments had been fully loaded before ballasting. May not
represent average vessel practices.
Aisumed typical arrival ullage of 0.6 m (2 ft).
Assumed typical anival ullage of 6.1 m (20 ft).
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Compartment Condition
Befoie Cargo Discharge


Average Emission Factors


By Category Typical Overallb


mgil Ballast
Water


lb/l03 gal
Ballast Water


mgll, Ballast
Water


lb/103 gal
Ballast Water


Fully loaded"


Lightered or previously
short loadedd


lll


t7t


0.9


1.4 )
129 1.1
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Sample Calculation -


Ballasting emissions from a crude oil cargo ship would be calculated as follows, using Equation 4:


Design basis -


Vessel and cargo description: 80,000 dead-weight-ton tanker, crude oil capacrty 500,000 barrels
(bbl); 20 percent of the cargo capacity is filled with ballast water


3[nffi::*;T]tr:'rhecrudeoilhasanRVPof6psiaandis


Compartment conditions: 70 percent of the ballast water is loaded into compartrnents that
had been fully loaded to 2 ft ullage, and 30 percent is loaded into


:if3.ilfr::,s 
that had been lightered to 15 ft ullage before arrival


Ballasting emission equation -


Ls = 0.31 + O.2O P + 0.01 PU,l


where:


P : true vapor pressure of crude oil (see Figure 7.1-5)
:4.6 psia


Uo : true cargo ullage for the full compartments :2 ft, and true cargo ullage for the lightered
comparEnents: 15 ft


LB : 0.70 [0.3 ] + (0.20) (4.6) + (0.01) (4.6) (2)]
+ 0.30 [0.3 r + (0.20) (4.6) + (0.0r) (4.6) (1s)]


: 1.5 lb/103 gal


Total ballasting emissions are:


(1.5 lb/I03 gal) (0.20) (500,000 bbl) (42 gallbbl) : 6,300 lb


Since VOC emissions average about 85 percent of these total organic emissions, emissions of VOCs are
abour (0.85)(6,300 lb) : 5,360 lb


5.2.2.1.3 Transit Losses -
In addition to loading and ballasting losses, losses occur while the cargo is in transit. Transit losses


are similar in many ways to breathing losses associated with petroleum storage (see Section 7.1, "Organic
Liquid Storage Tanks"). Experimental tests on ships and bargeso have indicated that hansit losses can be
calculated using Equation 5:


r{:0.1 Pw (5)
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where:


I. : hansit loss from ships and barges, lb/week-I03 gal transported
P : true vapor pressure bf the traniported liquid, psia (see Figure 7. I -5, Figure 7 .l-6, and


TableT.l-2)
W : density of the condensed vapors, lb/gal (see Table 7.1'2)


Emissions from gasoline truck cargo tanks during transit have been studied by a combinal-ion of theoretical
and experimentaTtechniques, and ftpical emissidn values are presented in Ta]ble 5.2-5.t1't2 Emissions depend


on the 
-extent 


of venting from the cargo tank during transit, which in turn depends on the vapor tightness of 
-


the tan( the pressure relief valve settings, the pressure in the tank at the start of the trip,_the1apor pre-ssure of
the fuel bein! transported, and the degree of fuel vapor saturation of the space in the tank. The emissions are


not directly proportional to the time spent in transit. If the vapor leakage rate of the tank increases, emissions
increase up io a point, and then the rate changes as other determining factors take over. Truck tanks in
dedicated vaporbalance service usually contain saturated vapors, and this leads to lower emissiols_dqrile_
transit becauie no additional fuel evaporates to raise the pressure in the tank to cause venting. Table 5.2-5
lists "typical" values for transit emissions and "extreme" values that could occur in the unlikely event that all
determining factors combined to cause maximum emissions.


Table 5.2-5 (Metric And English Units). TOTAL TINCONTROLLED ORGANIC EMISSION
FACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS


l


Emission Source Gasoline"
Crude
oilb


Jet
Naphtha


(JP-4)
Jet


Kerosene
Distillate
OilNo. 2


Residual
OilNo.6


Loading operations'


Submerged toading -
Dedicated normal serviced


mg/L transfened


lb/103 gal transferred


Submerged loading -
Vapor balance serviceo


mgll hansfened


lb/103 gal transfened


Splash loading -
Dedicated normal service


mg/L transferred


lb/103 gal transfened


Splash loading -
Vapor balance service


mg/L hansferred


lb/103 gal transferred


590


5


980


8


1,430


t2


980


8


240


2


400


J


580


5


400


J


180


1.5


300


2.5


430


4


300


2.5


1.9


0.016


5


0.04


_e


e


1.7


0.014


_e


_e


4


0.03


0.01


0.0001


e


_e


0.03


0.0003


e


_e
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Table 5.2-5 (cont.).


Emission Source Gasolineu
Crude
oilb


Jet
Naphtha


(JP-4)
Jet


Kerosene
Distillate
Oil No. 2


Residual
Oil No. 6


Transit losses


Loaded with product


mg/L aansported


Typical


Extreme


lb/103 gal toansported


Typical


Exlreme


Return with vapor


mg/L transported


Typical


Extreme


lbi 103 gal transported


Typical


Extreme


0-1.0


0-9.0


0 - 0.01


0 - 0.08


0 - 13.0


0 - 44.0


0-0.11


0 - 0.37


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


ND


" Reference 2. Gasoline factors represent emissions of VOC as well as total organics, because methane and
ethane constitute a negligible weight fraction of the evaporative emissions from gasoline. VOC factors for
crude oil can be assumed to be 15% lower than the total organic factors, to account for the methane and
ethane content of crude oil evaporative emissions. All other products should be assumed to have VOC


, factors equal to total organics. The example gasoline has an RVp of 0g kPa (10 psia). ND : no data.o The example crude oil has an RVP of 34 kPa (5 psia).
" Loading emission factors are calculated using Equation I for a dispensed product temperature of l6"C


(60'F).
d Reference 2.
' Not norrnally used.


In the absence of specific inputs for Equations I through 5, the typical evaporative emission factors
presented in Tables 5.2-5 and 5.2-6 should be used. It should be noted that, although the crude oil used to
calculate the emission values presented in these tables has an RVP of 5, the RVP o-f
crude oils czm range from less than I up to 10. Similarly, the RVP of gasolines ranges from 7 to 13. In areas
where loading and transportation sources are major factors affecting air quality, it ii advisable to obtain the
necessary parameters and to calculate emission estimates using Equations 1 through 5.


5.2.2.2 Service Stations -
- Another major source of evaporative emissions is the filling of underground gasoline storage tanks at


service stations. Gasoline is usually delivered to service stations in 30,000-litar (8,000-gal) tank trucks or
smaller account fucks. Emissions are generated when gasoline vapors in the underground storage tank are
displaced tq the ahnosphere by the gasoline being loaded into the tank. As with othEr loading loises, the
quantity of loss in service station tank filling depends on several variables, including the method and rate of
filling, the tank configuration, and the gasoline temperature, vapor pressure and composition. An average
emission rate for submerged filling is 880 mg/L (7.3 lb/I000 gal) of transferred gasoline, and the rate foi
splash filling is 1380 mg/L (l1.5 lb/1000 gal) transferred gasoline (see Table 5.r-7).s
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Table 5.2-6 (Metric And English Units). TOTAL ORGANIC EMISSION FACTORS
FOR PETROLEUM MARINE VESSEL SOURCES"


Factors are for a dispensed product of 16oC (60"F). ND = no data.
Factors represent VOC as well as total organic emissions, because methane and ethane constitute a
negligible fraction of gasoline evaporative emissions. All products other than crude oil can be assumed to
have VOC factors equal to total organic factors. The example gasoline has an RVP of 69 kPa (10 psia).
VOC emission factors for a typical crude oil are l5Yo lower than the total organic factors shown, in order to
account for methane and ethane. The example crude oil has an RVP of 34 kPa (5 psia).
See Table 5.2-2 for these factors.
See Table 5.24 for these factors.


Emissions from underground tank filling operations at service stations can be reduced by the use of a
vapor balance system such as in Figure 5.2-5 (termed Stage I vapor control). The vapor balance system
employs a hose that returns gasoline vapors displaced from the underground tank to the tank truck cargo
compartrnents being emptied. The control efficiency of the balance system ftmges from 93 to 100 percent.
Organic emissions from underground tank filling operations at a service station employing a vapor balance
system and submerged filling are not expected to exceed 40 mg/I- (0.3 lb/1000 gal) of transferred gasoline.


EMISSION FACTORS


5-IM


(


6108


Emission Source Gasolineb
Crude
oil'


Jet
Naphtha
(JP4) Jet Kerosene


Distillate Oil
No.2


Residual Oil
No.6


Loading operations


Ships/ocean barges


mg/L transferred


lb/103 gal transferred


Barges


mg/L transfened


lb/l03 gal transferred


Tanker ballasting


mg/L ballast water


lb/103 gal ballast
lVater


Transit


mg/week-L transported


lb/week-103 gal
transnorted


_d


_d


_d


_d


100


0.8


320


2.7


73


0.61


120


1.0


_e


_e


150


1.3


60


0.50


150


1.2


ND


ND


84


0.7


0.63


0.005


1.60


0.013


ND


ND


0.60


0.005


0.55


0.005


1.40


0.012


ND


ND


0.54


0.005


0.004


0.00004


0.01l


0.00009


ND


ND


0.003


0.00003
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Table 5.2-7 (Metric And English Units). EVAPORATIVE EMISSIONS FROM GASOLINE SERVICE
STATION OPERATIONS"


" Factors are for VOC as well as total organic emissions, because of the methane and ethane content of
. gasoline evaporative emissions is negligible.
o Includes any vapor loss between underground tank and gas pump.
" Based on Equation 6, using average conditions.


A second source ofvapor emissions from service stations is underground tank breathing. Breathing
losses occur daily and are attributable to gasoline evaporation and baromeric pressure changes. The
frequency with which gasoline is withdrawn from the tank, allowing fresh air to enter
to enhance evaporation, also has a major effect on the quantity of these emissions. An average breathing
emission rate is 120 mgll, (1.0 lb/I000 gal) of throughput.


5.2.2.3 Motor Vehicle Refueling -
Service station vehicle refueling activity also produces evaporative emissions. Vehicle refueling


emissions come from vapors displaced from the automobile tank by dispensed gasoline and from spillage.
The quantity of displaced vapors depends on gasoline temperature, auto tank temperature, gasoline RVP, and
dispensing rate. Equation 6 can be used to estimate uncontrolled displacement losses from vehicle refueling
for a particular set of conditions.ra


\.= ze+t [(-s.me) - 0.0e4e (ar) r 0.0s4 crJ r 0.4rs (Rlrp)l


where:


E* : refueling emissions, mg/L
AT : difference between temperature of fuel in vehicle tank and temperafure of dispensed fuel, oF


T, : temperature of dispensed fuel, oF


RVP : Reid vapor pressure, psia


Note that this equation and the spillage loss factor are incorporated into the MOBILE model. T\e MOBILE
model allows for disabling of this calculation if it is desired to include these emissions in the stationary area
source portion of an inventory rather than in the mobile source portion. It is estimated that the uncontrolled
emissions-from vapors displaced during vehicle refueling average 1320 mglL (l1.0 lb/I000 gal) of dispensed
gasoline.''''


Spillage loss is made up of contributions from prefill and postfill nozzle drip and from spit-back and


()


(6)
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Emission Source


Emission Rate


mElL
Throughput lb/103 eal Throushput


Filling underground tank (Stage I)


Submerged filling


Splash filling


Balanced submerged fi lling


Underground tank breathing and emptyingb


Vehicle refueling operations (Stage II)


Displacement losses (uncontrolled)"


Displacement losses (controlled)


Spillaee


880 7.3


1,380 11.5


40 0.3


120 1.0


1,320 11.0


132 l.l
80 0.7
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overflow from the vehicles's fuel tank filler pipe during filling. The amount of spillage loss can depend on
several variables, including service station business characteristics, tank configuration, agd- operator
techniques. An average spillage loss is 80 mglL(0.7Ibll000 gal) of dispensed gasoline.''''


Control methods for vehicle refueling emissions are based on conveying the vapors displaced from
the vehicle fuel tank to the underground storage tank vapor space through the use of a special hose and
nozzle, as depicted in Figure 5.2-7 (termed Stage II vapor control). In "balance" vapor control systems, the
vapors are conveyed by natural pressure differentials established during refueling. In "vacuum assist"
systems, the conveyance of vapors from the auto fuel tank to the underground storage tank is assisted by a
vacuum pump. Tests on a few systems have indicated overall systems control efficiencies in the range of 88
to 92 percent.s'r3 When inventorying these emissions as an area source, rule penetration and rule
effectiveness should also be taken into account. Procedures For Emission Inventory Preparation, Volume
IV: Mobile Sources, EPA450/4-81-026d,provides more detail on this.


SERVICE
STATION


PUMP


RETURNED VAPORS DISPENSED GASOLINE


VAPORS


Figure 5.2-7. Automobile refueling vapor recovery system.
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Facility/Compound Specific Fugitive Emission Factors


EquipmenU
Seruice


Ethvlene
Oxi[e t Phosgene 2 Butadiene 3


petroleum Oil and Gas Production Operations s


Relinery 6.vrarltEtrrrE
ferminal " F;. 


-_-lE**Otl
lzoo Arr FrSoJ 


o', Frt"r/ti
fint oit


Valves ).00992 ).0000185 ).0055 ).0002r6


SasAy'apor ).000444 ).00000216 0.001r05 ).0000287 ).059


Light Liquid ).00055 ).00000199 0.00314 ).0000948 ).024


Fleavy Liquid ).0000948 ).000s1


fumps ).042651 ).0000201 0.05634 ).00529 ).00113 t0 ).02866 ).0000s2


Light Liquid ).00119 ).251


Fleavy Liquid ).00119 ).046


Flanges/Connectors ).000555 ).00000011 0.000307 ).00086 ).00000086 ).000243 ).000006 ).00055


GasAy'apor t.000092604


-igfr Liquid \.00001762


leavy Liquid ).0000176


Jompressors ).000767 0.000004 ).0194 ).0000683 ).0165 ).0309 1.399


lelief Valve ).000165 ).0000162 0.02996 ).0194 ).0000683 ).0165 ).0309 ).35


)pen-ended Lines 7 ).001078 ).00000007 0.00012 ).00441 ).000309 ).00309 ).0005s ).0051


iampling ).000088 ).000r2 ).033


lonnectors 1.00044 ).000016s ).000463 ).000243


)ther e ).0194 ).0000683 ).016s ).0309


3as/Vapor ).000265


,ight/Heavy Liquid ).000287


lrocess Drains ).0194 ).0000683 ).016s ).0309 ).07


(/
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Table Notes: All factors are in units of (lb/lr/component.


1. Monitoring must occur at a leak definition of 500 ppmv. No additional control credit can be


applied to these factors. Emission factors are from EOIC Fugitive Emission Study,


Summer 1988.


Monitoring must occur at a leak definition of 50 ppmv. No additional control credit can be


applied to these factors. Emission factors are from Phosgene Panel Study, Summer 1988.


Monitoring must occur at a leak definition of 100 ppmv. No additional control credit can be


applied to these factors. Emission factors are from Randall, J. L., et al., Radian Corporation.


Fugitive Emissions from the I,3-butadiene Production Industry: A Field Study. Final Report.


Prepared for the l,3-Butadiene Panel ofthe Chemical Manufacturers Association. April 1989.


Conhol credit is included in the factor; no additional control credit can bo applied to these


factors. Monthly AVO inspection required.


Factors give the total organic compound emission rate. Multiply by the weight percent of


non-methane, non-ethane organics to get the V@ emission rate.


Factors are taken from EPA Document EPA453/R-95-017, November l995,Page2-13.


The 28 Series quarterly LDAR programs require open-ended lines to equipped with a cap, blind


flange, plug, or a second valve. If so equipped, open-ended lines may be given al00% conhol


credit.


Emission factor for Sampling Connections is in terms of pounds per hour per sample taken.


o


)


J.


4.


5.


6.


7.


8.
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9.


10.


For Petroleum Marketing Terminals"Othef includes any component excluding fittirg., pumps,


and valves. For Oil and Gas Production Operations, ooOthef includes diaphragms, dump arms,


hatches, instruments, meters, polished rods, and vents.


No Heavy Oil - Pump factor was derived during the API study. The factor is the SOCMI


wittrout C2 Heavy Liquid - Pump factor with a93%o reduction credit for the physical inspection.
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Uncontrolled SOCMI Fugitive Emission Factors


Notes: All factors are in units of (1b/hr)/component.
l. Factors are taken from EPA Document EPA-453/R-95-017, November 1995, Page2-12
2. Factors are TCEQ derived.
3. Control credit is included in the factor; no additional conhol credit can be applied to these factors. AVO


walk-through inspection required.
4. The 28 series quarterly LDAR programs require open-ended lines to be equipped with an appropriate sized


cap, blind flange, plug, or a second valve. Ifso equipped, open-ended lines may be given a l00%o conhol
credit.


5. Use the SOCMI Sampling factor for Non-Leakier. Emission factor is in terms of (lbs/hr)/Sample Taken.


i\


Equipment/Serrice SOOIUI
Averagel


SOCMI
Without Cz2


socn{r with
C,,


SOCMI Non-
Leaker3


Valves


GasAy'apor 0.0132 0.0089 0.0258 0.00029


Light Liquid 0.0089 0.0035 0.0459 0.00036


Heavy Liquid 0.000s 0.0007 0.0005 0.0005


Pumps


Light Liquid 0.0439 0.0386 0.t44 0.0041


Heavy Liquid 0.019 0.0161 0.0046 0.0046


Flanges/Connectors


GasAy'apor 0.0039 0.0029 0.0053 0.000r8


Light Liquid 0.0005 0.000s 0.0052 0.000r8


Heavy Liquid 0.00007 0.00007 0.00007 0.00018


Compressors 0.5027 0.s027 0.5027 0.1971


Relief Valve
(GasA/apor)


0.2293 0.2293 0.2293 0.0986


Open-ended Linesa 0.0038 0.004 0.007s 0.0033


Sampling Connectionss 0.033 0.033 0.033 0.033







s
N


Control Efficiencies for TI\RCC Leak Detection and Repair Programs


EquipmenflService 28M 28RCT 28VHP 28MID 28LAER 6n9'4ry+auolfactorY


Valves


Gas/Vapor 75% 97% 97% 97% 97% 97%


LigltLiquid 75% 97% 97Yo 97% 97% 97Yo


Heavy Liquid 2 \Yo3 \Yo4 TYo4 00h4 }oh4 97%


Pumps


LightLiquid 75% 75% 8s% 93% 93% 93%


HeavyLiquid 2 }Yo3 \Yo3 TYos \Yo6 \Yo6 93%


Flanges/Connectors


Gas/VaporT 30% 30% 30% 30% 75% 97Yo


LightLiquid ? 30% 30% 30% 30% 75% 97%


Heavy Liquid 30% 30% 30% 30% 30% 97%


Compressors 75% 75% 85% 95% 9s% 95%


Relief Valve (GaJVapor) 75% 97% 97% 97% 97% 97%


Open-ended Lines 8 75% 97% 97% 97% 97% 97%


Sanpling Connections 75% 97% 97% 97% 97% 97%


(l


f __.)
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Notes:


l. Audio, visual, and olfactory walk-through inspections are applicable for inorganic/odorous and low


vapor pressure compounds referenced in Section II.


2. Monitoring components in heavy liquid service is not required by any ofthe 28 Series LDAR progarns.


Ifmonitored with an instrument, ttre applicant must demonsbate that the VOC being monitored has


sufficient vapor pressure to allow the reduction.


3. No credit may be taken if the concentation at saturation is hlow the leak definition ofttre monitoring


progftnn (i.e. (0.044 psia/14.7 psia) x 106 :2,993 ppmv versus leak definition: 10,000 ppmv)


4. Valves in heavy liquid service may be given agTYorductton credit ifmonitored at 500 ppmv by permit


condition provided that the concentration at saturation is greater than 500 ppmv.


5. Pumps in heavy liquid service may be given an 85% reduction credit if monitored at 2,000 ppmv by


permit condition provided that the concentration at saturation is greater than 2,000 ppmv.


6. Pumps in heavy liquid service may be given a93%orduction credit ifmonitored at 500 ppmv by permit


condition provided that the concentration at saturation is greater than 500 ppmv.


7 . If an applicant decides to monitor their connectors using an organic vapor analyzer (OVA) at the same


leak definition as valves, ttrenthe applicable valve creditmay be used insead ofthe 30%. Ifthis option


is chosen, the company shall continue to perform the weekly physical inspections in addition to ttre


quarterly OVA monitoring.


8. The 28 Series quarterly LDAR programs require open-ended lines to equipped with a cap, blind


flangq plug, or a second valve. If so equipped, open-ended lines may be given a 100% control credit.
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Flare Emission Factors
The usual flare destruction efficiencies and emission factors are provided
in Table 4. The high-Btu waste streams referred to in the table have a heating value
gteater than 1,000 Btu/scf.


Flare Destruction Effi ciencies
Claims for destruction effrciencies greater than those listed in Table 4 will be


considered on a case-by-case basis. The applicant may make one of the three
following demonstrations to justifu the higher destruction efficiency: (1) general


method, (2\ 99.5 percent justification, or (3) flare stack sampling.


Waste Stream Destruction/Removal Efliciencv (DRE)


voc


H,S


NH,


CO


98 percent (generic)


99 percent for compounds containing no more than 3 carbons that
contain no elements other than carbon and hydrogen in addition to the
following compounds: methanol, ethanol, propanol, ethylene oxide and
propylene oxide


98 percent


case by case


case by case


Air Contaminants Emission Factors


thermal NO.


fuel NO.


CO


PM


so"


steam-assist: hieh Btu 0.0485Ib/Tr4MBtu
low Btu 0.068lbAvIMBtu


other: high Btu 0.138 lbAvIMBtu
low Btu 0.0641 lb/\4MBtu


NO. is 0.5 wt percent of inlet NHr, other fuels case by case


steam-assist: high Btu 0.3503 lbA4MBtu
low Btu 0.3465 lbA{MBtu


other: high Btu 0.2755 IbA4MBtu
low Btu 0.5496lbA4MBtu


none, required to be smokeless


100 percent S in fuel to SO,
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ATTACHMENT 1 
PROJECT/PROCESS DESCRIPTION 


 
Project Description 
 
Lone Star NGL Fractionators LLC (Lone Star) registered two independently operated natural gas liquids 
(NGL) fractionation plants (i.e., FRAC I and FRAC II Plants) located at a single site near Mont Belvieu 
in Chambers County, Texas.  The Plants separate Y-grade NGL into constituent gas and liquid products 
for sale to customers.  The Texas Commission on Environmental Quality (TCEQ) issued Standard Permit 
Registration No. 93813 for these two plants.  The FRAC I and FRAC II Plants have been constructed and 
have commenced operation.  Lone Star is submitting this Standard Permit revision to update emission 
representations for the FRAC I and FRAC II Plants based on the as-built operating configuration.   
 
The updates to FRAC I Plant and Export FRAC representations include the following: 
 


 Updated exhaust flow rate for the hot oil heater (FIN 1HR15.001); 
 Updated the exhaust flow rate for the regeneration heater (FIN 1HR15.002); 
 Added additional miscellaneous maintenance, startup, and shutdown (MSS) activities and events 


(FINs 1MSS1, 2.5MSS1) to atmosphere; 
 Added miscellaneous MSS sources activities (FIN 1MSS2) to thermal oxidizer; 
 Added miscellaneous MSS sources activities (FINs 1MSS2, 1Sweeps, 1Metering, 1Pig Traps, 


1Comp Vents, 2.5MSS2, 2.5Sweeps, 2.5PV) to flare; 
 Updated the PTE calculations for the flare combustion emissions to include additional waste gas 


combustion; 
 Updated equipment component counts (FIN 1FUG) to reflect actual piping based upon Leak 


Detection and Repair (LDAR) counts; 
 Updated emission factors and reduction credit for fugitives (FIN 1FUG) per TCEQ Guidance; 
 Added fugitives (FIN 2.5FUG); 
 Increased annual operating hours for the emergency diesel generator from 36 hours/year (hr/yr) to 


100 hr/yr; 
 Increased annual operating hours for the firewater pump from 36 hr/yr to 100 hr/yr; 
 Added a spent caustic tank; and 
 Added a 25% spent caustic tank. 


 
The updates to FRAC II Plant representations include the following: 
 


 Increased the maximum heat input for the hot oil heater (FIN 2HR15.001) from 270 million 
British thermal units per hour (MMBtu/hr) to 278 MMBtu/hr; 


 Updated the exhaust gas flow rate for the hot oil heater (FIN 2HR15.001); 
 Increased the maximum heat input for the regeneration heater (FIN 2HR15.002) from 


46 MMBtu/hr to 55 MMBtu/hr; 
 Updated the exhaust gas flow rate for the regeneration heater (FIN 2HR15.002); 
 Decreased the rated fuel gas flow rate of the thermal oxidizer (FIN 2SK25.002) from 


10 MMBtu/hr to 5 MMBtu/hr;  
 Added additional miscellaneous MSS activities and events (FIN 2MSS1) to atmosphere; 
 Added miscellaneous MSS sources activities (FIN 2MSS2) to thermal oxidizer; 
 Added miscellaneous MSS sources activities (FIN 2MSS2, 2Sweeps, 2Metering, 2Pig Traps, 


2Comp Vents) to flare; 
 Updated the PTE calculations for the flare combustion emissions to include additional waste gas 


combustion; 
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 Updated equipment component counts (FIN 2FUG) to reflect actual piping based upon LDAR 
counts; 


 Updated emission factors and reduction credit for fugitives (FINs 2FUG) per TCEQ Guidance; 
 Removed used oil tank; 
 Removed new oil tank; 
 Added an amine tank; 
 Added a diesel tank; 
 Added a spent caustic tank; 
 Added a 25% spent caustic tank; 
 Added slop water loading; and 
 Added an emergency diesel generator. 


 
Figure 1-1 is an area map showing the location of the Plants and the surrounding area.  Figure 1-2 is the 
site layout of the Plants.  Figure 1-3 depicts a simplified process flow diagram for the Plants.  
 
Process Description 
 
NGL feed enters each Plant and passes through a closed loop amine unit.  The unit uses amine contactors 
to remove carbon dioxide (CO2) and hydrogen sulfide (H2S) from the NGL stream.  Hydrocarbons 
(volatile organic compounds [VOC]) are absorbed in this process as well.  The saturated (rich) amine 
enters a flash tank (FINs 1HT16.005, 2HT16.005) where gaseous vapors are flashed and sent to an 
associated thermal oxidizer (FINs 1SK25.002, 2SK25.002) for combustion.  The liquid portion from the 
amine flash tank is routed to an amine regenerator, where heat from the Plant’s hot oil system 
(FINs 1HR15.001, 2HR15.001) volatilizes the remaining CO2, H2S and VOC from the rich amine stream.  
The lean amine is returned to the amine contactors for reuse while the waste gas from the amine 
regenerator is routed to the associated thermal oxidizer for combustion of H2S and VOC.  
 
From the amine unit, the NGL is routed through a molecular sieve dehydration unit, where the water 
content in the NGL is reduced.  A regeneration heater (FINs 1HR15.002, 2HR15.002) heats a small 
amount of natural gas that is slip-streamed as needed to regenerate the sieve beds.  All gas is routed back 
into the system inlet.  There are two beds in the molecular sieve design, and only one bed is regenerated at 
a time.  The molecular sieve dehydration unit does not have vents to the atmosphere, and wet gas from the 
regenerated bed is routed back to the system.   
 
NGL leaving the dehydration unit is fed to a series of trayed columns for separation into constituent 
product gases.  The column contains a reboiler located at the bottom of the column that is heated by the 
Plant’s hot oil system.  As the NGL enters the column in the middle, the reboiler vaporizes a portion of 
the feed to produce stripping vapors rising inside the column.  This stripping vapor rises up through the 
column contacting down-flowing liquids allowing for the fractionation of the liquids.  Vapor leaving the 
top of the column enters a condenser where heat is removed by a cooling medium and the vapor 
condensed.  Liquid is returned to the column as reflux to limit the loss of heavy components overhead.  
The product leaving the lower part of the column has the highest boiling point, whereas the hydrocarbon 
leaving the top of the column has the lowest boiling point. 
 
The separated streams (ethane, propane, butanes, and natural gasoline) are sent via pipeline to off-site 
storage for pending sale to customers. 
 
The FRAC I Plant has an emergency diesel generator (FIN 1GEN.001) for use in the case of loss of 
electrical power, and an emergency diesel fire water pump (FIN 1PM18.044).  The FRAC II Plant also 
has an emergency diesel generator (FIN 2GEN.001) for use in the case of loss of electrical power.  Each 
engine has a small diesel fuel storage tank.  An air-assisted flare (FIN 1SK25.001) is installed to control 
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emergency process releases, some streams resulting from MSS (FINs 1MSS2, 1Sweeps, 1Metering, 1 Pig 
Traps, 1 Comp Vents, 2.5MSS2, 2.5Sweeps, 2.5PV, 2MSS2, 2Sweeps, 2Metering, 2Pig Traps, 2Comp 
Vents).  The thermal oxidizer is also used to control some streams resulting from miscellaneous MSS 
sources activities (FINs 1MSS2, 2MSS2).   
 
There are several storage tanks at the Plants that support operations.  These include amine, diesel, and 
slop water tanks that have storage capacities less than 20,000 gallons each.   
   
Attachment 3 contains emission rate calculations for each emission source located at the Plants. 
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ATTACHMENT 2 
TCEQ FORMS 


 
STANDARD PERMIT REVISION 


 
MONT BELVIEU GAS PLANT 


 
FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT 


 
LONE STAR NGL FRACTIONATORS LLC 


 







604309419


106018260


Lone Star NGL Fractionators LLC


Clint Cowan


Vice President - Environmental


800 E. Sonterra Blvd., Ste 400


San Antonio TX 78258


(210) 403-7470 (210) 403-7670 clint.cowan@energytransfer.com


Jeff Weiler


Sr. Environmental Manager


Lone Star NGL Fractionators LLC


800 E. Sonterra Blve, Ste 400


San Antonio TX 78258


(210) 403-7323 (210) 403-7523 jeff.weiler@energytransfer.com
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ATTACHMENT 3 
EMISSION RATE CALCULATIONS 


 
STANDARD PERMIT REVISION 


 
MONT BELVIEU GAS PLANT 


 
FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT 


 
LONE STAR NGL FRACTIONATORS LLC 


 
 


 


 







Source Description Old EPN Old FIN New EPN New FIN


FRAC I Plant Sources:
FRAC I Miscellaneous Maintenance 001-MSS 001-MSS 1MSS1 1MSS1
FRAC I Thermal Oxidizer 002-THERMO 002-THERMO 1SK25.002 1SK25.002
FRAC I Amine Unit 002-THERMO AMINETRT-1 1SK25.002 1HT16.005
FRAC I Hot Oil Heater 003-SCRS/VE HOHTR-1 1HR15 1HR15.001
FRAC 1 Regenerator Heater 003-SCRS/VE REGENHTR-1 1HR15 1HR15.002
FRAC I MSS Vents to Flare 004-FLARE FRACIMSS 1SK25.001 1MSS2
FRAC I Flare Sweeps -- -- 1SK25.001 1Sweeps
FRAC I Metering Blowdowns to Flare -- -- 1SK25.001 1Metering
FRAC I Pig Trap Blowdowns to Flare -- -- 1SK25.001 1Pig Traps
FRAC I Compressor Vents Refrig System to Flare -- -- 1SK25.001 1Comp Vents
Plant Flare (Combustion of FRAC I Waste Gas) -- -- 1SK25.001 1SK25.001
FRAC I Amine Tank 1 005A-TKAMIN1 005A-TKAMIN1 1SV19.001 1SV19.001
FRAC I Amine Tank 2 005B-TKAMIN2 005B-TKAMIN2 1SV19.002 1SV19.002
FRAC I Diesel Tank 1 006A-TKDSL1 006A-TKDSL1 1SV19.009 1SV19.009
FRAC I Spent Caustic Tank -- -- 1SV19.001 1SV19.001
FRAC I 25% Spent Caustic Tank -- -- 1SV19.020 1SV19.020
FRAC I Slop Water Tank 007-TKSLOP 007-TKSLOP 1SV19.006 1SV19.006
FRAC I Slop Water Loading 008-LDSLP 008-LDSLP 1SV19.006L 1SV19.006L
FRAC I Fugitives 009-FUG 009-FUGITI 1FUG 1FUG
FRAC I Emergency Diesel Generator 010-DGEN1 010-DGEN1 1GEN.001 1GEN.001
FRAC I Firewater Pump 011-DGEN2 011-DGEN2 1PM18.044 1PM18.044
Plant Flare 004-FLARE 004-FLARE 1SK25.001 1SK25.001


Export FRAC Sources:
Export FRAC Miscellaneous Maintenance -- -- 2.5MSS1 2.5MSS1
Export FRAC MSS Vents to Flare 004-FLARE -- 1SK25.001 2.5MSS2
Export FRAC Flare Sweeps -- -- 1SK25.001 2.5Sweeps
Export FRAC Piping Vents to Flare 004-FLARE -- 1SK25.001 2.5PV
Plant Flare (Combustion of Export FRAC Waste Gas) 004-FLARE 004-FLARE 1SK25.001 1SK25.001
Export FRAC Fugitives -- -- 2.5FUG 2.5FUG


FRAC II Plant Sources:
FRAC II Miscellaneous Maintenance 020-MSS 020-MSS 2MSS1 2MSS1
FRAC II Thermal Oxidizer 012-THERMO 012-THERMO 2SK25.002 2SK25.002
FRAC II Amine Unit 012-THERMO AMINETRT-2 2SK25.002 2HT16.005
FRAC II Hot Oil Heater 013-SCR/VE HOHTR-2 2HR15 2HR15.001
FRAC II MS Regenerator Heater 013-SCR/VE REGENHTR-2 2HR15 2HR15.002
FRAC II MSS Vents to Flare 004-FLARE FRACIIMSS 1SK25.001 2MSS2
FRAC II Flare Sweeps -- -- 1SK25.001 2Sweeps
FRAC II Metering Blowdowns to Flare -- -- 1SK25.001 2Metering
FRAC II Pig Trap Blowdowns to Flare -- -- 1SK25.001 2Pig Traps
FRAC II Compressor Vents Refrig System to Flare -- -- 1SK25.001 2Comp Vents
FRAC II Piping Vents to Flare 004-FLARE -- 1SK25.001 1SK25.001
FRAC II Amine Tank1 015-TKAMINE 015-TKAMINE 2SV19.002 2SV19.001
FRAC II Amine Tank2 -- -- 2SV19.003 2SV19.002
FRAC II Diesel Tank -- -- 2SV19.009 2SV19.009
FRAC II Spent Caustic Tank -- -- 2SV19.001 2SV19.001
FRAC II 25% Spent Caustic Tank -- -- 2SV19.020 2SV19.020
FRAC II Used Oil Tank 016-TKUSE 016-TKUSE -- --
FRAC II New Oil Tank 017-TKNEW 017-TKNEW -- --
FRAC II Slop Water Tank 018-TKSLOP 018-TKSLOP 2SV19.006 2SV19.006
FRAC II Slop Water Loading -- -- 2SV19.006L 2SV19.006L
FRAC II Fugitives 019-FUG 019-FUGITII 2FUG 2FUG
FRAC II Emergency Diesel Generator -- -- 2GEN.001 2GEN.001


LONE STAR NGL FRACTIONATORS LLC
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Hourly Annuala Hourly Annuala Hourly Annuala


EPN FIN Description Pollutant (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) Comment
FRAC I Plant Sources:


1MSS1 1MSS1 FRAC I Miscellaneous Maintenance VOC 1.42 0.03 14.63 0.15 13.21 0.12 Updated number of events


1SK25.002 VOC 2.62 11.44 0.93 2.68 -1.69 -8.76


NOX 0.77 3.37 0.64 2.20 -0.13 -1.17


CO 1.29 5.65 1.93 6.59 0.64 0.94


PM/PM10/PM2.5 0.12 0.53 0.19 0.65 0.07 0.12


SO2 0.04 0.19 0.003 0.01 -0.04 -0.18


1HR15 1HR15.001, 1HR15.002 VOC 1.83 8.01 1.82 7.98 -0.01 -0.03 Rounding error


NOX 3.38 14.81 3.38 14.80 0.00 -0.01 Rounding error


CO 12.84 56.24 12.84 56.24 0.00 0.00 No Change


PM/PM10/PM2.5 2.53 11.09 2.52 11.03 -0.01 -0.06 Rounding error


SO2 0.25 1.10 0.25 1.08 0.00 -0.02 Rounding error


NH3 1.99 8.72 1.80 7.88 -0.19 -0.84 Updated exhaust gas flow rate


1SK25.001 1MSS2 FRAC I MSS Vents to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 1Sweeps FRAC I Flare Sweeps VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 1Metering FRAC I Metering Blowdowns to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 1Pig Traps FRAC I Pig Trap Blowdowns to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 1Comp Vents FRAC I Compressor Vents Refrig System to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 1PV FRAC I Piping Vents to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SV19.002 1SV19.002 FRAC I Amine Tank 1 VOC 0.26 <0.01 0.26 <0.01 0.00 0.00 No Change


1SV19.003 1SV19.003 FRAC I Amine Tank 2 VOC 0.09 <0.01 0.09 <0.01 0.00 0.00 No Change


1SV19.009 1SV19.009 FRAC I Diesel Tank VOC 0.02 <0.01 0.02 <0.01 0.00 0.00 No Change


E-I-TKDSL2 F-I-TKDSL2 FRAC I Diesel Tank 2 VOC 0.00 0.00 0.00 0.00 0.00 0.00 No Change


1SV19.001 1SV19.001 FRAC I Spent Caustic Tank VOC 0.00 0.00 -- -- -- -- Added tank


1SV19.020 1SV19.020 FRAC I 25% Spent Caustic Tank VOC 0.00 0.00 -- -- -- -- Added tank


1SV19.006 1SV19.006 FRAC I Slop Water Tank VOC <0.01 <0.01 <0.01 <0.01 0.00 0.00 No Change


1SV19.006L 1SV19.006L FRAC I Slop Water Loading VOC 0.01 <0.01 0.005 <0.01 -0.005 0.00 Rounding error


1FUG 1FUG FRAC I Fugitives VOC 7.39 32.36 1.81 7.95 -5.58 -24.41 Updated emission factors and reduction credit per TCEQ Guidance 
and updated component counts


1GEN.001 1GEN.001 FRAC I Emergency Diesel Generator VOC 3.94 0.07 3.09 0.15 -0.85 0.08


NOX 3.94 0.07 3.09 0.15 -0.85 0.08


CO 3.45 0.06 2.70 0.14 -0.75 0.08


PM/PM10/PM2.5 0.20 <0.01 0.15 0.01 -0.05 0.01


SO2 <0.01 <0.01 <0.01 <0.01 0.00 0.00


1PM18.044 1PM18.044 FRAC I Firewater Pump VOC 3.94 0.07 3.02 0.15 -0.92 0.08


NOX 3.94 0.07 3.02 0.15 -0.92 0.08


CO 3.45 0.06 2.65 0.13 -0.80 0.07


PM/PM10/PM2.5 0.20 <0.01 0.15 0.01 -0.05 0.01


SO2 <0.01 <0.01 <0.01 <0.01 0.00 0.00


1SK25.001 1SK25.001 Flare (Pilot) Included with flare emissions


1SK25.001 1SK25.001 Flare (FRAC I WG Comb) VOC 0.00 0.00 -- -- -- -- Included with flare emissions


EXPORT FRAC Sources:


2.5MSS1 2.5MSS1 EXPORT FRAC Miscellaneous Maintenance VOC 0.00 0.00 4.08 0.01 4.08 0.01 Added miscellaneous maintenance


1SK25.001 2.5MSS2 EXPORT FRAC MSS Vents to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 2.5Sweeps EXPORT FRAC Flare Sweeps VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 2.5PV EXPORT FRAC Piping Vents to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


2.5FUG 2.5FUG EXPORT FRAC Fugitives VOC 0.00 0.00 0.95 4.14 0.95 4.14 Added fugitives


1SK25.001 1SK25.001 Flare (EXPORT FRAC WG Comb) VOC 0.00 0.00 -- -- -- -- Included with flare emissions


FRAC II Plant Sources:


2MSS1 2MSS1 FRAC II Miscellaneous Maintenance VOC 1.42 0.02 14.63 0.15 13.21 0.13 Updated number of events


2SK25.002 VOC 2.40 10.53 0.93 2.68 -1.47 -7.85


NOX 1.11 4.85 0.64 2.20 -0.47 -2.65


CO 1.60 7.02 1.93 6.59 0.33 -0.43


PM/PM10/PM2.5 0.15 0.66 0.19 0.65 0.04 -0.01


SO2 3.42 14.97 0.003 0.01 -3.42 -14.96


2HR15 2HR15.001, 2HR15.002 VOC 1.71 7.47 1.80 7.87 0.09 0.40


NOX 3.16 13.84 3.33 14.59 0.17 0.75


CO 11.87 52.00 12.66 55.44 0.79 3.44


PM/PM10/PM2.5 2.35 10.31 2.48 10.87 0.13 0.56


SO2 0.21 0.91 0.24 1.06 0.03 0.15


NH3 1.99 8.72 1.77 7.77 -0.22 -0.95


1SK25.001 2MSS2 FRAC II MSS Vents to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 2Sweeps FRAC II Flare Sweeps VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 2Metering FRAC II Metering Blowdowns to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 2Pig Traps FRAC II Pig Trap Blowdowns to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


1SK25.001 2Comp Vents FRAC II Compressor Vents Refrig System to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


2SK25.001 2PV FRAC II Piping Vents to Flare VOC 0.00 0.00 -- -- -- -- Included with flare emissions


2SV19.002 2SV19.002 FRAC II Amine Tank 1 VOC 0.45 0.01 0.26 0.0004 -0.19 -0.01 Updated calculation methodology and throughput


2SV19.003 2SV19.003 FRAC II Amine Tank 2 VOC 0.00 0.00 0.09 0.0001 0.09 0.0001 Added tank


2SV19.009 2SV19.009 FRAC II Diesel Tank VOC 0.00 0.00 0.02 0.00005 0.02 0.00005 Added tank


2SV19.001 2SV19.001 FRAC II Spent Caustic Tank VOC 0.00 0.00 -- -- -- -- Added tank


2SV19.020 2SV19.020 FRAC II 25% Spent Caustic Tank VOC 0.00 0.00 -- -- -- -- Added tank


Used Oil Tank 0.91 0.02 0.00 0.00 -0.91 -0.02 Not installed


New Oil Tank 0.91 0.02 0.00 0.00 -0.91 -0.02 Not installed


2SV19.006 2SV19.006 FRAC II Slop Water Tank VOC 0.91 0.02 0.004 0.0001 -0.91 -0.02 Updated calculation methodology and throughput


2SV19.006L 2SV19.006L FRAC II Slop Water Loading VOC 0.00 0.00 0.005 0.00004 0.005 0.00004 Added loading for slop water


2FUG 2FUG FRAC II Fugitives VOC 1.19 5.23 1.42 6.23 0.23 1.00 Updated emission factors and reduction credit per TCEQ Guidance 
and updated component counts


2GEN.001 2GEN.001 FRAC II Emergency Diesel Generator VOC 0.00 0.00 3.09 0.15 3.09 0.15


NOX 0.00 0.00 3.09 0.15 3.09 0.15


CO 0.00 0.00 2.70 0.14 2.70 0.14


PM/PM10/PM2.5 0.00 0.00 0.15 0.01 0.15 0.01


SO2 0.00 0.00 0.005 0.0002 0.005 0.0002


1SK25.001 1SK25.001 Flare (FRAC II WG Comb) VOC 0.00 0.00 -- -- -- -- Included with flare emissions


Common Plant Sources:


1SK25.001 Plant Flare VOC 10.60 0.15 311.35 17.28 300.75 17.13


NOX 8.76 0.61 67.06 11.47 58.30 10.86


CO 17.48 1.19 133.87 22.90 116.39 21.71


PM/PM10/PM2.5 0.25 0.03 3.28 0.84 3.03 0.81


SO2 0.01 <0.01 0.44 0.10 0.43 0.10


TOTALS: VOC 40.20 75.41 364.30 57.56 324.10 -17.85


NOX 25.06 37.62 84.26 45.71 59.20 8.09


CO 51.98 122.22 171.28 148.16 119.30 25.94


PM/PM10/PM2.5 5.80 22.62 9.12 24.07 3.32 1.45


SO2 3.93 17.17 0.94 2.27 - 2.99 -14.90


NH3 3.98 17.44 3.57 15.65 - 0.41 - 1.79


a  Because the FRAC II plant has been operational for less than two years, the baseline emissions used in determining PSD/NNSR applicability equal the pre-project allowable emission rates, per 40 CFR §52.21(b)(48)(iii).


FRAC II Thermal Oxidizer, FRAC II Amine Unit, 
Miscellaneous MSS


Added generator


TABLE 3-3


SUMMARY OF ACTUAL EMISSION RATE CHANGES


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


Added waste streams controlled by existing flare


2SK25.002, 2HT16.005, 
2MSS2


1SK25.002, 1HT16.005, 
1MSS2


FRAC II Hot Oil Heater and MS Regen Heater 
Combined SCR Stack


Increased 2HR15.001 maximum heat input from 270 MMBtu/hr to 
278 MMBtu/hr.  Increased 2HR15.002 maximum heat input from 46 
MMBtu/hr to 55 MMBtu/hr.  Updated exhaust gas flow rate.


Added miscellaneous source activities and waste streams controlled 
by thermal oxidizer.  Updated volumes and compositions of waste 
streams to thermal oxidizer.


Increased annual operating hours from 36 hrs/yr to 100 hrs/yr


Increased annual operating hours from 36 hrs/yr to 100 hrs/yr


Reduced maximum fuel gas firing from 10 MMBtu/hr to 5 
MMBtu/hr.  Added miscellaneous source activities and waste streams 
controlled by thermal oxidizer.  Updated volumes and compositions 
of waste streams to thermal oxidizer.


1SK25.001, 1MSS2, 1Sweeps, 
1Metering, 1Pig Traps, 
1Comp Vents, 2.5MSS2, 
2.5Sweeps, 2.5PV, 2MSS2,  
2Sweeps, 2Metering, 
2Pig Traps, 2Comp Vents


FRAC I Hot Oil Heater and MS Regen Heater 
Combined SCR Stack


FRAC I Thermal Oxidizer, FRAC I Amine Unit, 
Miscellaneous MSS


LONE STAR NGL FRACTIONATORS LLC


Previous PTE Updated PTE Change in PTE
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Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 56 0.00992 8,760 5% 0% 0.0278 0.1217 97% 0.0008 0.0036 0.0000 0.0000
Gas (Ethane) 452 0.00992 8,760 1% 0% 0.0448 0.1964 0% 0.0448 0.1964 0.0000 0.0000
Gas (Propane) 662 0.00992 8,760 100% 0% 6.5670 28.7636 97% 0.1970 0.8629 0.0000 0.0000
Gas (Propylene) 646 0.00992 8,760 100% 0% 6.4083 28.0684 97% 0.1922 0.8421 0.0000 0.0000
Gas (Butane) 454 0.00992 8,760 100% 0% 4.5037 19.7261 97% 0.1351 0.5918 0.0000 0.0000
Gas (Isobutane) 931 0.00992 8,760 100% 0% 9.2355 40.4516 97% 0.2771 1.2135 0.0000 0.0000
Light Liquid (Methanol) 11 0.0055 8,760 100% 0% 0.0605 0.2650 97% 0.0018 0.0079 0.0000 0.0000
Light Liquid (Natural Gasoline) 520 0.0055 8,760 100% 1% 2.8600 12.5268 97% 0.0858 0.3758 0.0006 0.0027
Light Liquid (Y-Grade) 1,106 0.0055 8,760 80% 1.2% 4.8664 21.3148 97% 0.1460 0.6394 0.0023 0.0100
Water/Oil 96 0.000216 8,760 100% 0% 0.0207 0.0908 0% 0.0207 0.0908 0.0000 0.0000
Heavy Liquid 1,002 0.0000185 8,760 100% 0% 0.0185 0.0812 0% 0.0185 0.0812 0.0000 0.0000


Relief Valves d


Gas (Natural Gas) 4 0.0194 8,760 5% 0% 0.0039 0.0170 100% 0.0000 0.0000 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1% 0% 0.0008 0.0034 100% 0.0000 0.0000 0.0000 0.0000
Gas (Propane) 0 0.0194 8,760 100% 0% 0.0000 0.0000 100% 0.0000 0.0000 0.0000 0.0000
Gas (Propylene) 4 0.0194 8,760 100% 0% 0.0776 0.3399 100% 0.0000 0.0000 0.0000 0.0000
Gas (Butane) 3 0.0194 8,760 100% 0% 0.0582 0.2549 100% 0.0000 0.0000 0.0000 0.0000
Gas (Isobutane) 3 0.0194 8,760 100% 0% 0.0582 0.2549 100% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Methanol) 0 0.0165 8,760 100% 0% 0.0000 0.0000 100% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Natural Gasoline) 8 0.0165 8,760 100% 1% 0.1320 0.5782 100% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Y-Grade) 29 0.0165 8,760 80% 1.2% 0.3828 1.6767 100% 0.0000 0.0000 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100% 0% 0.0618 0.2707 0% 0.0618 0.2707 0.0000 0.0000
Heavy Liquid 23 0.0000683 8,760 100% 0% 0.0016 0.0069 0% 0.0016 0.0069 0.0000 0.0000


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100% 0% 0.0388 0.1699 95% 0.0019 0.0085 0.0000 0.0000
Gas (Isobutane) 3 0.0194 8,760 100% 0% 0.0582 0.2549 95% 0.0029 0.0127 0.0000 0.0000


Pump Seals d


Gas (Natural Gas) 0 0.00529 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1% 0% 0.0003 0.0014 0% 0.0003 0.0014 0.0000 0.0000
Gas (Propane) 6 0.00529 8,760 100% 0% 0.0317 0.1390 93% 0.0022 0.0097 0.0000 0.0000
Gas (Propylene) 4 0.00529 8,760 100% 0% 0.0212 0.0927 93% 0.0015 0.0065 0.0000 0.0000
Gas (Butane) 10 0.00529 8,760 100% 0% 0.0529 0.2317 93% 0.0037 0.0162 0.0000 0.0000
Gas (Isobutane) 6 0.00529 8,760 100% 0% 0.0317 0.1390 93% 0.0022 0.0097 0.0000 0.0000
Light Liquid (Methanol) 2 0.02866 8,760 100% 0% 0.0573 0.2511 93% 0.0040 0.0176 0.0000 0.0000
Light Liquid (Natural Gasoline) 6 0.02866 8,760 100% 1% 0.1720 0.7532 93% 0.0120 0.0527 0.0001 0.0004
Light Liquid (Y-Grade) 7 0.02866 8,760 80% 1.2% 0.1605 0.7030 93% 0.0112 0.0492 0.0002 0.0008
Water/Oil 2 0.000052 8,760 100% 0% 0.0001 0.0005 0% 0.0001 0.0005 0.0000 0.0000
Heavy Liquid 13 0.00113 8,760 100% 0% 0.0147 0.0643 0% 0.0147 0.0643 0.0000 0.0000


Connectors
Gas (Natural Gas) 87 0.00044 8,760 5% 0% 0.0019 0.0084 97% 0.0001 0.0003 0.0000 0.0000
Gas (Ethane) 1,152 0.00044 8,760 1% 0% 0.0051 0.0222 0% 0.0051 0.0222 0.0000 0.0000
Gas (Propane) 1,902 0.00044 8,760 100% 0% 0.8369 3.6655 97% 0.0251 0.1100 0.0000 0.0000
Gas (Propylene) 1,614 0.00044 8,760 100% 0% 0.7102 3.1105 97% 0.0213 0.0933 0.0000 0.0000
Gas (Butane) 1,218 0.00044 8,760 100% 0% 0.5359 2.3473 97% 0.0161 0.0704 0.0000 0.0000
Gas (Isobutane) 2,165 0.00044 8,760 100% 0% 0.9526 4.1724 97% 0.0286 0.1252 0.0000 0.0000
Light Liquid (Methanol) 75 0.000463 8,760 100% 0% 0.0347 0.1521 97% 0.0010 0.0046 0.0000 0.0000
Light Liquid (Natural Gasoline) 1,143 0.000463 8,760 100% 1% 0.5292 2.3179 97% 0.0159 0.0695 0.0001 0.0005
Light Liquid (Y-Grade) 2,350 0.000463 8,760 80% 1.2% 0.8704 3.8125 97% 0.0261 0.1144 0.0004 0.0018
Water/Oil 124 0.000243 8,760 100% 0% 0.0301 0.1320 30% 0.0211 0.0924 0.0000 0.0000
Heavy Liquid 2,146 0.0000165 8,760 100% 0% 0.0354 0.1551 30% 0.0248 0.1086 0.0000 0.0000


Other e


Gas (Natural Gas) 5 0.0194 8,760 5% 0% 0.0049 0.0212 97% 0.0001 0.0006 0.0000 0.0000
Gas (Ethane) 51 0.0194 8,760 1% 0% 0.0099 0.0433 0% 0.0099 0.0433 0.0000 0.0000
Gas (Propane) 77 0.0194 8,760 100% 0% 1.4938 6.5428 97% 0.0448 0.1963 0.0000 0.0000
Gas (Propylene) 62 0.0194 8,760 100% 0% 1.2028 5.2683 97% 0.0361 0.1580 0.0000 0.0000
Gas (Butane) 44 0.0194 8,760 100% 0% 0.8536 3.7388 97% 0.0256 0.1122 0.0000 0.0000
Gas (Isobutane) 105 0.0194 8,760 100% 0% 2.0370 8.9221 97% 0.0611 0.2677 0.0000 0.0000
Light Liquid (Methanol) 0 0.0165 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Natural Gasoline) 49 0.0165 8,760 100% 1% 0.8085 3.5412 97% 0.0243 0.1062 0.0002 0.0008
Light Liquid (Y-Grade) 74 0.0165 8,760 80% 1.2% 0.9768 4.2784 97% 0.0293 0.1284 0.0005 0.0020
Water/Oil 5 0.0309 8,760 100% 0% 0.1545 0.6767 0% 0.1545 0.6767 0.0000 0.0000
Heavy Liquid 51 0.0000683 8,760 100% 0% 0.0035 0.0153 0% 0.0035 0.0153 0.0000 0.0000


TOTAL: 1.81 7.95 0.004 0.02


a


b Hourly VOC emissions are calculated as follows:


(56 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0008 lb/hr


c Annual VOC emission rates are calculated as follows:


(0.0008 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0036 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


PTE VOC PTE Benzene


Leakless pumps are not included in the pump count.


PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated July 2011. The emission 
factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.


Uncontrolled
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Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 84 0.00992 8,760 5% 0% 0.0417 0.1825 97% 0.0012 0.0055 0.0000 0.0000
Gas (Ethane) 678 0.00992 8,760 1% 0% 0.0673 0.2946 0% 0.0673 0.2946 0.0000 0.0000
Gas (Propane) 993 0.00992 8,760 100% 0% 9.8506 43.1455 97% 0.2955 1.2944 0.0000 0.0000
Water/Oil 144 0.000216 8,760 100% 0% 0.0311 0.1362 0% 0.0311 0.1362 0.0000 0.0000
Heavy Liquid 1,503 0.0000185 8,760 100% 0% 0.0278 0.1218 0% 0.0278 0.1218 0.0000 0.0000


Relief Valves d


Gas (Natural Gas) 6 0.0194 8,760 5% 0% 0.0058 0.0255 100% 0.0000 0.0000 0.0000 0.0000
Gas (Ethane) 6 0.0194 8,760 1% 0% 0.0012 0.0051 100% 0.0000 0.0000 0.0000 0.0000
Gas (Propane) 2 0.0194 8,760 100% 0% 0.0388 0.1699 100% 0.0000 0.0000 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100% 0% 0.0618 0.2707 0% 0.0618 0.2707 0.0000 0.0000
Heavy Liquid 23 0.0000683 8,760 100% 0% 0.0016 0.0069 0% 0.0016 0.0069 0.0000 0.0000


Pump Seals d


Gas (Natural Gas) 2 0.00529 8,760 5% 0% 0.0005 0.0023 95% 0.0000 0.0001 0.0000 0.0000
Gas (Ethane) 9 0.00529 8,760 1% 0% 0.0005 0.0021 0% 0.0005 0.0021 0.0000 0.0000
Gas (Propane) 9 0.00529 8,760 100% 0% 0.0476 0.2085 93% 0.0033 0.0146 0.0000 0.0000
Water/Oil 3 0.000052 8,760 100% 0% 0.0002 0.0007 0% 0.0002 0.0007 0.0000 0.0000
Heavy Liquid 20 0.00113 8,760 100% 0% 0.0220 0.0965 0% 0.0220 0.0965 0.0000 0.0000


Connectors
Gas (Natural Gas) 131 0.00044 8,760 5% 0% 0.0029 0.0126 97% 0.0001 0.0004 0.0000 0.0000
Gas (Ethane) 1,728 0.00044 8,760 1% 0% 0.0076 0.0333 0% 0.0076 0.0333 0.0000 0.0000
Gas (Propane) 2,853 0.00044 8,760 100% 0% 1.2553 5.4983 97% 0.0377 0.1649 0.0000 0.0000
Water/Oil 186 0.000243 8,760 100% 0% 0.0452 0.1980 30% 0.0316 0.1386 0.0000 0.0000
Heavy Liquid 3,219 0.0000165 8,760 100% 0% 0.0531 0.2326 30% 0.0372 0.1628 0.0000 0.0000


Other e


Gas (Natural Gas) 8 0.0194 8,760 5% 0% 0.0073 0.0319 97% 0.0002 0.0010 0.0000 0.0000
Gas (Ethane) 77 0.0194 8,760 1% 0% 0.0148 0.0650 0% 0.0148 0.0650 0.0000 0.0000
Gas (Propane) 116 0.0194 8,760 100% 0% 2.2407 9.8143 97% 0.0672 0.2944 0.0000 0.0000
Water/Oil 8 0.0309 8,760 100% 0% 0.2318 1.0151 0% 0.2318 1.0151 0.0000 0.0000
Heavy Liquid 77 0.0000683 8,760 100% 0% 0.0052 0.0229 0% 0.0052 0.0229 0.0000 0.0000


TOTAL: 0.95 4.14 0.00 0.00


a


b Hourly VOC emissions are calculated as follows:


(84 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0012 lb/hr


c Annual VOC emission rates are calculated as follows:


(0.0012 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0055 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


EXPORT FRAC PIPING FUGITIVES POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


Leakless pumps are not included in the pump count.


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled
PTE VOC PTE VOC PTE Benzene


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated July 2011. The emission 
factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.
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Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 56 0.00992 8,760 5% 0% 0.0278 0.1217 97% 0.0008 0.0036 0.0000 0.0000
Gas (Ethane) 452 0.00992 8,760 1% 0% 0.0448 0.1964 0% 0.0448 0.1964 0.0000 0.0000
Gas (Propane) 716 0.00992 8,760 100% 0% 7.1027 31.1099 97% 0.2131 0.9333 0.0000 0.0000
Gas (Propylene) 487 0.00992 8,760 100% 0% 4.8310 21.1600 97% 0.1449 0.6348 0.0000 0.0000
Gas (Butane) 570 0.00992 8,760 100% 0% 5.6544 24.7663 97% 0.1696 0.7430 0.0000 0.0000
Gas (Isobutane) 693 0.00992 8,760 100% 0% 6.8746 30.1106 97% 0.2062 0.9033 0.0000 0.0000
Light Liquid (Methanol) 10 0.0055 8,760 100% 0% 0.0550 0.2409 97% 0.0017 0.0072 0.0000 0.0000
Light Liquid (Natural Gasoline) 395 0.0055 8,760 100% 1% 2.1725 9.5156 97% 0.0652 0.2855 0.0005 0.0020
Light Liquid (Y-Grade) 816 0.0055 8,760 80% 1.2% 3.5904 15.7260 97% 0.1077 0.4718 0.0017 0.0074
Water/Oil 35 0.000216 8,760 100% 0% 0.0076 0.0331 0% 0.0076 0.0331 0.0000 0.0000
Heavy Liquid 2005 0.0000185 8,760 100% 0% 0.0371 0.1625 0% 0.0371 0.1625 0.0000 0.0000


Relief Valves d


Gas (Natural Gas) 4 0.0194 8,760 5% 0% 0.0039 0.0170 100% 0.0000 0.0000 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1% 0% 0.0008 0.0034 100% 0.0000 0.0000 0.0000 0.0000
Gas (Propane) 4 0.0194 8,760 100% 0% 0.0776 0.3399 100% 0.0000 0.0000 0.0000 0.0000
Gas (Propylene) 6 0.0194 8,760 100% 0% 0.1164 0.5098 100% 0.0000 0.0000 0.0000 0.0000
Gas (Butane) 4 0.0194 8,760 100% 0% 0.0776 0.3399 100% 0.0000 0.0000 0.0000 0.0000
Gas (Isobutane) 2 0.0194 8,760 100% 0% 0.0388 0.1699 100% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Methanol) 2 0.0165 8,760 100% 0% 0.0330 0.1445 100% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Natural Gasoline) 0 0.0165 8,760 100% 1% 0.0000 0.0000 100% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Y-Grade) 12 0.0165 8,760 80% 1.2% 0.1584 0.6938 100% 0.0000 0.0000 0.0000 0.0000
Water/Oil 0 0.0309 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000 0.0000 0.0000
Heavy Liquid 54 0.0000683 8,760 100% 0% 0.0037 0.0162 0% 0.0037 0.0162 0.0000 0.0000


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100% 0% 0.0388 0.1699 95% 0.0019 0.0085 0.0000 0.0000
Gas (Isobutane) 2 0.0194 8,760 100% 0% 0.0388 0.1699 95% 0.0019 0.0085 0.0000 0.0000


Pump Seals d


Gas (Natural Gas) 0 0.00529 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1% 0% 0.0003 0.0014 0% 0.0003 0.0014 0.0000 0.0000
Gas (Propane) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000 0.0000 0.0000
Gas (Propylene) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000 0.0000 0.0000
Gas (Butane) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000 0.0000 0.0000
Gas (Isobutane) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Methanol) 2 0.02866 8,760 100% 0% 0.0573 0.2511 93% 0.0040 0.0176 0.0000 0.0000
Light Liquid (Natural Gasoline) 2 0.02866 8,760 100% 1% 0.0573 0.2511 93% 0.0040 0.0176 0.0000 0.0001
Light Liquid (Y-Grade) 3 0.02866 8,760 80% 1.2% 0.0688 0.3013 93% 0.0048 0.0211 0.0001 0.0003
Water/Oil 2 0.000052 8,760 100% 0% 0.0001 0.0005 0% 0.0001 0.0005 0.0000 0.0000
Heavy Liquid 13 0.00113 8,760 100% 0% 0.0147 0.0643 0% 0.0147 0.0643 0.0000 0.0000


Connectors
Gas (Natural Gas) 87 0.00044 8,760 5% 0% 0.0019 0.0084 97% 0.0001 0.0003 0.0000 0.0000
Gas (Ethane) 1,152 0.00044 8,760 1% 0% 0.0051 0.0222 0% 0.0051 0.0222 0.0000 0.0000
Gas (Propane) 1,616 0.00044 8,760 100% 0% 0.7110 3.1144 97% 0.0213 0.0934 0.0000 0.0000
Gas (Propylene) 950 0.00044 8,760 100% 0% 0.4180 1.8308 97% 0.0125 0.0549 0.0000 0.0000
Gas (Butane) 1,290 0.00044 8,760 100% 0% 0.5676 2.4861 97% 0.0170 0.0746 0.0000 0.0000
Gas (Isobutane) 1,728 0.00044 8,760 100% 0% 0.7603 3.3302 97% 0.0228 0.0999 0.0000 0.0000
Light Liquid (Methanol) 58 0.000463 8,760 100% 0% 0.0269 0.1176 97% 0.0008 0.0035 0.0000 0.0000
Light Liquid (Natural Gasoline) 935 0.000463 8,760 100% 1% 0.4329 1.8961 97% 0.0130 0.0569 0.0001 0.0004
Light Liquid (Y-Grade) 1,677 0.000463 8,760 80% 1.2% 0.6212 2.7207 97% 0.0186 0.0816 0.0003 0.0013
Water/Oil 55 0.000243 8,760 100% 0% 0.0134 0.0585 30% 0.0094 0.0410 0.0000 0.0000
Heavy Liquid 5,298 0.0000165 8,760 100% 0% 0.0874 0.3829 30% 0.0612 0.2680 0.0000 0.0000


Other e


Gas (Natural Gas) 5 0.0194 8,760 5% 0% 0.0049 0.0212 97% 0.0001 0.0006 0.0000 0.0000
Gas (Ethane) 51 0.0194 8,760 1% 0% 0.0099 0.0433 0% 0.0099 0.0433 0.0000 0.0000
Gas (Propane) 68 0.0194 8,760 100% 0% 1.3192 5.7781 97% 0.0396 0.1733 0.0000 0.0000
Gas (Propylene) 40 0.0194 8,760 100% 0% 0.7760 3.3989 97% 0.0233 0.1020 0.0000 0.0000
Gas (Butane) 46 0.0194 8,760 100% 0% 0.8924 3.9087 97% 0.0268 0.1173 0.0000 0.0000
Gas (Isobutane) 74 0.0194 8,760 100% 0% 1.4356 6.2879 97% 0.0431 0.1886 0.0000 0.0000
Light Liquid (Methanol) 0 0.0165 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000 0.0000 0.0000
Light Liquid (Natural Gasoline) 41 0.0165 8,760 100% 1% 0.6765 2.9631 97% 0.0203 0.0889 0.0001 0.0006
Light Liquid (Y-Grade) 31 0.0165 8,760 80% 1.2% 0.4092 1.7923 97% 0.0123 0.0538 0.0002 0.0008
Water/Oil 0 0.0309 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000 0.0000 0.0000
Heavy Liquid 448 0.0000683 8,760 100% 0% 0.0306 0.1340 0% 0.0306 0.1340 0.0000 0.0000


TOTAL: 1.42 6.23 0.003 0.01


a


b Hourly VOC emissions are calculated as follows:


(56 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0008 lb/hr


c Annual VOC emission rates are calculated as follows:


(0.0008 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0036 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


Leakless pumps are not included in the pump count.


Uncontrolled
PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated July 2011. The emission 
factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.


LONE STAR NGL FRACTIONATORS LLC


PTE VOC PTE Benzene


FRAC II PLANT PIPING FUGITIVES POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT
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ATTACHMENT 4 
REGULATORY APPLICABILITY 


 
Lone Star NGL Fractionators LLC (Lone Star) is submitting this Standard Permit (SP) Revision to update 
emission representations for the FRAC I and FRAC II Plants (the Plant) to reflect the as-built operating 
configuration (the Project).  Table 3-2 in Attachment 3 presents a summary of the proposed emissions to 
be authorized under this SP Revision.  The following paragraphs address the Plant’s compliance with 
each of the applicable SP requirements. 
 
Non-Rule Air Quality Standard Permit for Oil and Gas Handling and Production Facilities, 
effective November 8, 2012. 
 
SP (a)(1) 
 
This rule states that the requirements in paragraphs (a)-(k) of this standard permit are applicable to 
projects located in the Barnett Shale (Cooke, Dallas, Denton, Ellis, Erath, Hill, Hood, Jack, Johnson, 
Montague, Palo Pinto, Parker, Somervell, Tarrant, and Wise Counties) on or after April 1, 2011. For all 
other projects and dependent facilities, 30 TAC 116.620 is applicable.  
 
The Plant is located in Chambers County; however, Lone Star is electing to permit the Plant under 
paragraphs (a) through (k) of this rule.  Therefore, the SP registration will address these 
requirements.  
 
SP (a)(2) 
 
This rule states that only one Air Quality Standard Permit for Oil and Gas Handling and Production 
Facilities for an oil and gas site (OGS) may be registered for a combination of dependent facilities, and 
may not be used if operationally dependent facilities are authorized by the permit by rule in 30 TAC 
106.352 or 116.111.  Existing authorized facilities which are not changing certified character or quantity 
of emissions must only meet subsections (i) and (k) of this standard permit.  
 
All facilities at the Plant are included in this SP registration, in accordance with this rule. 
 
SP (a)(3) 
 
This rule does not relieve the owner or operator from complying with any other applicable provision of 
the Texas Health and Safety Code, Texas Water Code, rules of the Texas Commission on Environmental 
Quality (TCEQ), or any additional local, state, or federal regulations.  
 
The Plant will continue to comply with the applicable provisions of these regulations.  
 
SP (a)(4)  
 
This rule states that emissions from upsets, emergencies, or malfunctions are not authorized by this 
standard permit.  This standard permit does not regulate methane, ethane, or carbon dioxide. 
 
This SP registration does not include emissions from upset, emergency, or malfunction events.  
Such events are managed in accordance with 30 TAC Chapter 101. 
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SP (b)(1)-(8) 
 
These rules state the definitions and scope of a Facility, Receptors, and OGS.  The rules also state that the 
definitions of 30 TAC §122.10 relating to the Federal Operating Permits program apply.  A project is 
defined as any new facility or group of operationally dependent facilities at an OGS or physical or 
operational changes to existing authorized facilities which increase the potential to emit over previously 
certified limits and must meet all requirements of this standard permit prior to construction or 
implementation of changes, including an impacts analysis as specified in paragraph (k) of this SP. 
 
The Project meets the requirements of this SP.  Attachment 5 of this submittal includes the 
required impacts analysis as outlined in paragraph (k). 
 
SP (c)(1) 
 
This rule states that existing OGS which are authorized by previous versions of this Standard Permit 
require registration unless the Project can meet exceptions listed in this requirement. 
 
The Plant does not meet the exemption criteria of this rule; therefore, registration under this SP is 
required.  
 
SP (c)(2)(A) 
 
This rule states that new, changed, or replacement facilities shall not exceed the thresholds for major 
source or major modification as defined in 30 TAC §116.12 (Nonattainment and Prevention of Significant 
Deterioration Review Definitions), and in Federal Clean Air Act, §112(g) or §112(j); 
 
The Plant is located in Chambers County (designated as severe nonattainment for the 8-hr ozone 
standard).  The Project involves “as-built” updates to the FRAC I and FRAC II Plants.  According 
to TCEQ and EPA Guidance, Lone Star conducted a retrospective review for the updated FRAC I 
Plant and the FRAC II Plant.  At the time of permitting, neither the FRAC I Plant nor the FRAC II 
Plant were a major source of any criteria air pollutant, so Nonattainment New Source Review 
(NNSR) and Prevention of Significant Deterioration (PSD) did not apply.  When considering “as-
built” configuration and associated emissions for the FRAC I and FRAC II Plants, the FRAC I 
Plant and the FRAC II Plant would each still have been considered a minor source and minor 
modification, respectively, and NNSR/PSD permitting requirements would not have been triggered.  
Therefore, the requirements of this rule have been met.   
 
SP (c)(2)(B) 
 
This rule states that all facilities shall comply with all applicable 40 Code of Federal Regulations (CFR), 
Parts 60, 61, and 63 requirements for New Source Performance Standards (NSPS), National Emission 
Standards for Hazardous Air Pollutants (NESHAP), and Maximum Achievable Control Technology 
(MACT). 
 
NSPS Db – Standards of Performance for Industrial-Commercial-Institutional Steam Generating 
Units is applicable to steam generating units that commence construction, modification, or 
reconstruction after June 19, 1984, and that have a heat input capacity greater than 100 million 
British thermal units per hour (MMBtu/hr).  The FRAC I and FRAC II natural gas-fired hot oil 
heaters (Facility Identification Numbers [FINs] 1HR15.001 and 2HR15.001, respectively) are 
subject to the NOX emission limitation of this subpart of 0.01 lb/MMBtu.  The heaters will continue 
to comply with this requirement through the use of Selective Catalytic Reduction (SCR).  Lone Star 
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utilizes a NOX continuous emission monitoring system (CEMS) as required by this subpart, and will 
continue to comply with the recordkeeping and reporting requirements of this rule.  
 
NSPS Dc – Standard of Performance for Small Industrial-Commercial-Institutional Steam 
Generating Units is applicable to steam generating units for which construction, modification, or 
reconstruction is commenced after June 9, 1989 and that have a maximum design heat input 
capacity of less than 100 MMBtu/hr but greater than 10 MMBtu/hr.  The FRAC I and FRAC II 
gas-fired regenerator heaters (FINs 1HR15.002 and 2HR15.002, respectively) will continue to 
comply with recordkeeping and reporting requirements of this subpart, as applicable.  
 
NSPS Kb – Standards of Performance for Volatile Organic Liquid Storage Vessels (Including 
Petroleum Liquid Storage Vessels) for which Construction, Reconstruction, or Modification 
Commenced after July 23, 1984 does not apply to the FRAC I and FRAC II tanks because they are 
all less than the size thresholds (i.e., 420,000 gallons for tanks storing condensate prior to custody 
transfer and 19,800 gallons for all other tanks).     
 
NSPS KKK - Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas 
Processing Plants for Which Construction, Reconstruction, or Modification commenced after 
January 20, 1984, and or before August 23, 2011, is not applicable to the Plant since construction 
was commenced after the applicability date.  
 
NSPS LLL – Standards of Performance for SO2 Emissions from Onshore Natural Gas Processing 
for Which Construction, Reconstruction, or Modification Commenced after January 20, 1984, and 
on or Before August 23, 2011 is not applicable to the Plant since construction was commenced after 
the applicability date.     
 
NSPS IIII - Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines (CI ICE) became effective June 28, 2011.  According to Title 40 of the Code of Federal 
Regulations (40 CFR) §60.4200(a)(4), CI ICE commencing construction after July 11, 2005 are 
subject to these standards.  The diesel engines (FINs 1GEN.001, 1PM18.044, and 2GEN.001) are 
manufacturer-certified as compliant with NSPS IIII; therefore, they meet the requirements of 
NSPS IIII. 
 
NSPS OOOO - Standards of Performance for Crude Oil and Natural Gas Production, 
Transmission and Distribution.  The emission sources affected by this subpart include well 
completions, pneumatic controllers, equipment leaks from natural gas processing plants, 
sweetening units at natural gas processing plants, reciprocating compressors, centrifugal 
compressors and storage vessels which are constructed, modified or reconstructed after 
August 23, 2011.  The Plant will continue to comply with the applicable equipment leak standards 
for onshore natural gas processing plants as required by this rule.  The TCEQ 28LAER LDAR 
program is being implemented at the Plant, which more than satisfies the requirements of this rule.  
 
The Plant is not subject to any other NSPS requirements. 
 
The Plant is not subject to any HAP control requirements listed in 40 CFR Part 61. 
 
MACT Subpart HH - National Emission Standards for Hazardous Air Pollutants (HAPs) from Oil 
and Natural Gas Production Facilities.  The Plant does not operate TEG dehydrators, and thus is 
not subject to the requirements of this rule. 
 


4-3







Mont Belvieu Gas Plant  Standard Permit Revision 
  December 2014 


MACT HHH – National Emission Standards for Hazardous Air Pollutants from Natural Gas 
Transmission and Storage Facilities does not apply since the Plant is not a natural gas transmission 
and storage facility. 
 
MACT ZZZZ – National Emissions Standards for Hazardous Air Pollutants (HAP) for Stationary 
Reciprocating Internal Combustion Engines (RICE) was amended and became effective 
January 30, 2013.  Per 40 CFR §63.6590(c), stationary RICE that were constructed or 
reconstructed after June 12, 2006 located at an area source comply with MACT ZZZZ 
requirements by meeting the requirements of NSPS IIII.  The diesel generators (FINs 1GEN.001 
and 2GEN.001) and the firewater pump engine (FIN 1PM18.044) are new RICE at an area source 
and will continue to comply with the requirements of MACT ZZZZ by complying with NSPS IIII.   
 
MACT JJJJJJ – National Emissions Standards for Hazardous Air Pollutants for Industrial, 
Commercial, and Institutional Boiler at Area Sources.  Per 63.11195(e), gas-fired boilers as defined 
by this subpart are not subject to the requirements of this rule.  The gas-fired hot oil heaters 
(FINs 1HR15.001 and 2HR15.001) and regenerator heaters (FINs 1HR15.002 and 2HR15.002) are 
not subject to the requirements of this rule.  
 
SP (c)(2)(C) 
 
This rule states that all facilities shall comply with all applicable requirements of 30 TAC Chapters 111 
(Control of Air Pollution from Visible Emissions and Particulate Matter), 112 (Control of Air Pollution 
from Sulfur Compounds), 113 (Standards of Performance for Hazardous Air Pollutants and for 
Designated Facilities and Pollutants), 115 (Control of Air Pollution from Volatile Organic Compounds), 
and 117 (Control of Air Pollution from Nitrogen Compounds). 
 
The Plant will continue to comply with the applicable requirements from 30 TAC Chapters 111 and 
112.  The requirements of 30 TAC Chapter 113, subchapter C, which implements 40 CFR Part 63 
by regulating HAP emissions from source categories do not apply to the Plant.  The Plant is located 
in Chambers County, and will continue to comply with the applicable requirements of 30 TAC 
Chapters 115 and 117.  
 
SP (c)(3) 
 
This rule states that in order to be eligible for this Standard Permit, an applicant: 
(A) shall meet all applicable requirements as set forth in this standard permit; 
(B) shall not misrepresent all relevant facts in obtaining the permit; and 
(C) shall not be indebted to the state for failure to make payment of penalties or taxes imposed by the 
commission's jurisdiction. 
 
The Plant will continue to comply with the requirements listed in this rule, as applicable. 
 
SP (c)(4)(A-D) 
 
All facilities related to the operation of any OGS, under any version of this standard permit (or co-located 
at a site with an OGS standard permit), previously authorized by permit by rule under 30 TAC Chapter 
106 must be incorporated into this standard permit (previous authorizations will be voided), meet all 
emission limits established by this standard permit and review in accordance with paragraph (b)(8), and 
meet the requirements of paragraphs (e), (i), and (j) of this standard permit. The requirements in 
paragraph (h) (BACT) of this standard permit must be met if facilities are changed to increase the 
potential to emit.  
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All facilities related to the Plant are incorporated into this SP.  The facilities at the Plant will meet 
the requirements in paragraph (h).  Thus, Lone Star will continue to comply with the requirements 
of this rule. 
 
SP (d) 
 
This rule lists the specific facilities that have been evaluated for standard permit registration, as well as 
facilities that are not authorized under standard permit.  
 
The Plant does not include any of the facilities listed in the exclusions list of this rule.  All the 
facilities located at the Plant are listed in the approved facilities list of this rule.  Therefore, the 
requirements of this rule are met. 
 
SP (e)(1) 
 
This rule states Best Management Practices and Best Available Control Technology. For any new project 
and any associated emission control equipment registered under this section, this paragraph shall be met 
as applicable. These requirements are not applicable to existing, unchanging facilities until any renewal 
submitted after December 31, 2015. 
 
All facilities which have the potential to emit air contaminants must be maintained in good working order 
and operated properly during facility operations. The minimum requirements of this program include 
compliance with manufacturer's specifications; cleaning and routine inspection of all equipment; and 
replacement and repair of equipment on schedules which prevent equipment failures. 
 
Lone Star is voluntarily registering all existing equipment under the requirements of this section. 
Lone Star will continue to comply with manufacturer's specifications, cleaning and routine 
inspection of all equipment, and replacement and repair of equipment on schedules which prevent 
equipment failures in accordance with this rule. 
 
SP (e)(2) 
 
This rule states that any facility shall be operated at least 50 feet from any property line or receptor 
(whichever is closer to the facility). This distance limitation does not apply to the following: 
(A) any fugitive components that are used for isolation and/or safety purposes; 
(B) any facility at a location for which the distance requirements were satisfied at the time this section is 
claimed, registered, or certified (provided that the authorization was maintained); or 
(C) existing facilities which are located less than 50 feet from a property line or receptor when 
constructed and previously authorized. Replacement facilities must meet all other requirements of this 
section. 
 
The facilities affected by this Project will meet all distance limitation requirements of this rule.   
 
SP (e)(3) 
 
This rule states that engines and turbines shall meet the emission and performance standards listed in 
Paragraph (m) Table 6 and the following requirements: 


(A) Liquid fueled engines used for back-up power generation and periodic power needs at the OGS 
are authorized if the fuel has no more than 0.05% sulfur and the engine is operated less than 876 
hours per rolling 12-month period. 
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(B) Engines and turbines used for electric generation more than 876 hours per rolling 12-month 
period are authorized if no reliable electric service is readily available, otherwise must meet the 
technical requirements of the Air Quality Standard Permit for Electric Generating Unit (EGU) 
and the emissions shall be included in the registration under this Standard Permit. 


(C) Engines and turbines shall meet the applicable requirements of 30 TAC 117 (Control of Air 
Pollution from Nitrogen Compounds).  


(D) Applicable requirements of 40 CFR Parts 60 and 63. 
(E) Compression ignition engines that are rated less than 225 kilowatts (300 hp) and emit less than or 


equal to the emission tier for an equivalent-sized model year 2008 non-road compression ignition 
engine located at 40 CFR §89.112, Table 1 are authorized. 


 
The Plant does not employ engines or turbines for electricity generation.  The emergency generator 
engines and firewater pump engine are being authorized for less than 876 hours of operation per 
year, in accordance with this rule.   
 
SP (e)(4) 
 
This rule states that open-topped tanks or ponds containing VOCs or H2S are allowed up to a potential to 
emit equal to 1.0 tpy of VOC and 0.1 tpy of H2S. 
 
The Plant does not include any open-topped tanks or ponds.  Therefore this rule does not apply. 
 
SP (e)(5) 
 
All process equipment and storage facilities individually must meet the requirements of BACT listed in 
Table 10 in Paragraph (m). Any combination of process equipment and storage facilities with an 
uncontrolled PTE equal to or greater than 25 tpy of VOC must also meet the “Combined Control 
Requirements” of Table 10. The site-wide assessment must include any gaseous vent stream with a 
concentration of 1% VOC for capture and control requirements, and any liquid stream with a potential to 
emit of equal to or greater than 1 tpy VOC for each vessel or storage facility. 
 
VOC emissions from the Plant are being controlled in accordance with this rule.  
   
SP (e)(6) 
 
The following shall apply to all fugitive components at the site associated with the project: 
(A) All seals and gaskets in VOC or H2S service shall be installed, checked, and properly maintained to 
prevent leaking. All components shall be physically inspected quarterly for leaks. 
(B) New and replaced fugitive components and instrumentation in gas or liquid service with uncontrolled 
PTE equal or greater than 10 tpy VOC or 1 tpy H2S are subject to a leak detection and repair (LDAR) 
program as specified in Table 9 of Paragraph (m). Planned MSS from fugitive components must also 
meet the requirements of Table 9.    
(C) All components found to be leaking shall be repaired. At manned sites, leaks shall be repaired no later 
than 30 days after the leak is found or no later than 60 days at an unmanned site.  
(D) Tank hatches shall remain closed except for sampling, gauging, loading, unloading, or planned 
maintenance activities. 
(E) New and reworked valves and piping connections shall be located in a place that is reasonably 
accessible for leak checking during plant operation. Underground process pipelines shall contain no 
buried valves such that fugitive emission monitoring is rendered impractical. 
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Lone Star employs an LDAR program to comply with the standards identified in NSPS OOOO.  
Lone Star will continue to comply with the other requirements of this rule, including equipment 
inspections and repairs. 
 
SP (e)(7) 
 
This rule states requirements for tanks and vessels that use paint color to minimize the effects of solar 
heating. Solar absorptance should be 0.43 or less, as referenced in AP-42 Table 7.1 – 6. Paint shall be 
applied in sufficient quantity as to be considered solar resistant and maintained in good condition. 
Minimal amounts of rust may be present not to exceed 10% of the external surface area of the roof or 
walls of the tank. For tanks and vessels purposefully darkened or in an area whereby a local, state, federal 
law, ordinance, or private contract predating this section's effective date establishes in writing tank and 
vessel colors other than white, these requirements do not apply. 
 
The Plant’s storage tanks will continue to comply with the requirements of this rule.   
 
SP (e)(8) 
 
This rule states that all emission estimation methods including computer programs must be used with 
monitoring data generated in accordance with Paragraph (m) Table 8. All emission estimation methods 
must be consistent with protocols established by the commission or promulgated in federal regulations 
(NSPS, NESHAPS). Where control is relied upon to meet Paragraph (k), control monitoring is required. 
 
All emission estimation methods are consistent with protocols established in federal regulations.  
Therefore, the requirements of this rule have been met. 
 
SP (e)(9) 
 
This rule states that process reboilers, heaters, and furnaces that are also used for control of waste gas 
streams may claim 50% to 99% destruction efficiency for VOCs and H2S depending on the design and 
level of monitoring applied. The 90% destruction may be claimed where the waste gas is delivered to the 
flame zone or combustion fire box with basic monitoring as specified in Paragraph (j). Any value greater 
than 90% and up to 99% may be claimed where enhanced monitoring and/or testing are applied as 
specified in Paragraph (j). If waste gas is premixed with primary fuel gas and used as the primary fuel in 
the device through the primary fuel burners, 99% destruction may be claimed with basic monitoring as 
specified in Paragraph (j). In systems where the combustion device is designed to cycle on and off, 
records of run time and enhanced monitoring are required to claim any run time beyond 50%. 
 
The heaters at the Plant are not used to control waste gas; therefore, this rule does not apply. 
 
SP (e)(10) 
 
This rule states that Vapor Recovery Units (VRUs) may claim up to 100% control. The control efficiency 
is based on whether it is a mechanical VRU (mVRU) or a liquid VRU (lVRU). The VRUs must meet the 
appropriate design, monitoring, and recordkeeping in Paragraph (m) Table 7 and Table 8. 
 
There is no Vapor Recovery Unit at the Plant; therefore, this rule does not apply.  
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SP (e)(11) 
 
This rule states that flares used for control of emissions from production, planned MSS, emergency, or 
upset events may claim design destruction efficiency of 98%. 99% may be claimed for destruction of 
compounds containing only carbon, hydrogen, and oxygen with no more than three carbon atoms. The 
rule also provides guidelines for the design and operation of flares. 
 
The Plant’s flare will continue to comply with the requirements of this rule. 
 
SP (e)(12) 
 
This rule establishes the design destruction efficiency that thermal oxidation and vapor combustion 
control devices may claim, depending on the design and level of monitoring applied, variability of waste 
gas streams to control, and stack testing. 
 
The Plant’s thermal oxidizers will continue to comply with the requirements of this rule. 
 
SP (f)(1) 
 
This rule states that for all previous claims of this standard permit (or previous version of this standard 
permit) existing authorized facilities, or group of facilities, are not required to meet the requirements of 
this standard permit, with the exception of planned MSS, until a renewal under the standard permit is 
submitted after December 31, 2015.  
 
Lone Star has elected to permit the Plant under the requirements of the Non-Rule SP, and all 
facilities meet the requirements of this rule.  
 
SP (f)(2) 
 
This rule states that if no other changes, except for authorizing planned MSS, occur at an existing site 
under this standard permit, or any previous version of this standard permit, paragraph (b)(7) applies. 
(A) Records demonstrating compliance Paragraph (i) must be kept; 
(B) If the OGS must certify emissions to establish nonapplicability of prevention of significant 
deterioration (PSD), nonattainment new source review (NNSR), or the federal operating permits program, 
this certification may be filed using form APD-CERT. No fee is required for this certification; 
(C) Planned MSS shall be incorporated at the next revision or update to a registration under this standard 
permit after January 5, 2012, and no later than any renewal submitted after December 31, 2015. 
 
Lone Star has elected to permit the Plant under the requirements of this SP.  Therefore, this rule 
does not apply. 
 
SP (f)(3) 
 
This rule states that facilities, groups of facilities or planned MSS from facilities registered under this 
standard permit cannot be authorized by a permit under 30 TAC §116.111, General Application. 
 
No facilities at the Plant are authorized under 30 TAC §116.111; therefore, the requirements of this 
rule have been met. 
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SP (f)(4) 
 
This rule states that prior to construction or implementation of changes for any project which meets this 
standard permit, a notification shall be submitted through the ePermits system (or hard copy).  This 
notification shall include the following: 
(A) Identifying information (Core Data) and a general description of the project. 
(B) A fee of $25 for small businesses as defined in 30 TAC §106.50 (Registration Fees for Permits by 
Rule), or $50 for all others. 
 
An initial notification and fee payment meeting these requirements was submitted to the TCEQ on 
December 1, 2014 in accordance with this requirement.  
 
SP (f)(5) 
 
This rule states that for any registration which meets the emission limitations of this standard permit must 
meet the following: 
(A) Within 90 days after start of operation or implemented changes (whichever occurs first), the facilities 
must be registered with a PI-1S Standard Permit Application. 
(B) Include a detailed summary of maximum emissions estimates based on representative gas and liquid 
analysis, equipment design specifications and operations, material type and throughput, other parameters 
for determining emissions, and documentation demonstrating compliance with applicable requirements. 
(C) Pay registration fee of $475 for small businesses, or $850 for all others. 
(D) Construction may begin any time after receipt of written notification to the executive director. 
Operations may continue after receipt of registration if there are no objections or 45 days after receipt by 
the executive director of the registration, whichever occurs first.  
 
This SP registration is being submitted in accordance with these requirements. 
 
SP (f)(6) 
 
This rule states that if an OGS emissions increase, either through a change in production or addition of 
facilities, the site may change authorization (Level 1 or Level 2 PBR in 30 TAC §106.352 or Standard 
Permit) within 90 days from the initial notification of construction of an oil and gas facility or within 90 
days of the change of production or installation of additional equipment, by submitting an initial 
registration or revision to the PBR or Standard Permit. 
 
At the time of this registration, Lone Star maintains that the Plant should be permitted under the 
SP level.   
 
SP (f)(7) 
 
This rule states that all registrations, registration revisions, and renewals shall be submitted to the 
commission through a PI-1S Standard Permit Registration Form.  Fee requirements do not apply when 
there are changes in representations with no increase in emissions within 6-months after a standard permit 
registration has been issued. 
 
A PI-1S Standard Permit Registration Form is included in this submission; therefore, the 
requirements of this rule are met. 
 


4-9







Mont Belvieu Gas Plant  Standard Permit Revision 
  December 2014 


SP (g) 
 
This rule states that any claim under this standard permit must comply with all applicable requirements of 
30 TAC §116.610; §116.611, Registration to Use a Standard Permit; §116.614, Standard Permit Fees; and 
§116.615, General Conditions. This standard permit supersedes: the notification requirements of 30 TAC 
§116.615, General Conditions; and the emission limitations of 30 TAC §116.610(a)(1), Applicability. 
 
This SP Registration complies with the applicable requirements as listed in this rule and discussed 
later in this section; therefore, the requirements of this rule are met. 
 
SP (h) 
 
Total maximum estimated registered or certified emissions shall meet the most stringent of the following: 
(1) The applicable limits for a major stationary source or major modification for PSD and NNSR as 
specified in 30 TAC §116.12.  
(2) Paragraph (k) of this standard permit. 
(3) The limits set forth by Paragraph (h)(3). 
 
The Plant will continue to comply with this rule; refer to Attachment 5 for the Protectiveness 
Review.  
 
SP (i)(1) 
 
This rule states that prior to January 5, 2012, representations and registration of planned MSS is 
voluntary, but if represented must meet the applicable limits of the standard permit.  After January 5, 
2012, all emissions from planned MSS activities and facilities must be considered for compliance with 
applicable limits of the standard permit unless otherwise stated in (b)(7).  This section may not be used at 
a site or for facilities authorized under §116.111 of this title if planned MSS has already been authorized 
under that permit. 
 
The Plant has not been previously authorized under 30 TAC §116.111.  Lone Star has represented 
planned MSS and will continue to comply with the requirements of this rule. 
 
SP (i)(2) 
 
This rule states that releases of air contaminants during, or as result of, planned MSS must be quantified 
and meet the emission limits in this standard permit, as applicable.  This analysis must include: 
(A) alternate operational scenarios or redirection of vent streams; 
(B) pigging, purging, and blowdowns; 
(C) temporary facilities if used for degassing or purging of tanks, vessels, or other facilities; 
(D) degassing or purging of tanks, vessels, or other facilities; and 
(E) management of sludge from pits, ponds, sumps, and water conveyances. 
 
The Plant is addressing applicable MSS activities in accordance with this rule.  Additionally, 
emissions from blasting and coating activities are being authorized under 30 TAC §106.263.   
 
SP (i)(3) 
 
This rule states that other planned MSS activities authorized by this standard permit are limited to the 
following.  These planned MSS activities require only recordkeeping of the activity. 
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(A) Routine engine component maintenance including filter changes, oxygen sensor replacements, 
compression checks, overhauls, lubricant changes, spark plug changes, and emission control system 
maintenance. 
(B) Boiler refractory replacements and cleanings. 
(C) Heater and heat exchanger cleanings. 
(D) Turbine hot standard permit swaps. 
(E) Pressure relief valve testing, calibration of analytical equipment; instrumentation/analyzer 
maintenance; replacement of analyzer filters and screens. 
 
The Plant will continue to maintain records for the planned MSS activities listed in this SP 
registration, as applicable.  
 
SP (i)(4) 
 
This rule states that engine and compressor startups associated with preventative system shutdown 
activities have the option to be authorized as part of typical operations if: 
(A) prior to operation, alternative operating scenarios to divert gas or liquid streams are registered and 
certified with all supporting documentation; 
(B) engine/compressor shutdowns shall result in no greater than 4 lb/hr of natural gas emissions; and 
(C) emissions which result from the subsequent compressor startup activities are controlled to a minimum 
of 98% efficiency for VOC and H2S. 
 
The Plant does not operate fuel-fired compressor engines; therefore, this rule does not apply. 
 
SP (j) 
 
This rule states requirements for sampling, monitoring, and records.  The following records shall be 
maintained at the facility site (or an office within Texas having day-to-day operational control of the plant 
site) in written or electronic form and be readily available to the agency or local air pollution control 
program with jurisdiction upon request.  
(1) Sampling and demonstrations of compliance shall include the requirements listed in Paragraph (m) 
Table 7. 
(2) Monitoring and records for demonstrations of compliance shall include the requirements listed in 
Paragraph (m) Table 8. 
 
The Plant will continue to perform the sampling and monitoring activities and maintain the 
appropriate records as required in Paragraph (m) Tables 7 and 8; therefore, the requirements of 
this rule will be met. 
 
SP (k)(1)-(2) 
 
This rule states all impacts evaluations must be completed on a contaminant-by-contaminant basis for any 
net emissions increases resulting from a project and must meet the following as appropriate: 
(A) Compliance with state or federal ambient air standards for nitrogen dioxide (NO2), sulfur dioxide 
(SO2), and H2S shall be demonstrated using the shortest distance from any emission point, vent, or 
fugitive component to the nearest property-line within 1 mile of a project. 
(B) Compliance with hourly and annual ESLs for benzene shall be demonstrated using the shortest 
distance from any emission point, vent, or fugitive component to the nearest receptor within 1 mile of a 
project.  
 
Attachment 5 of this submittal includes the required impacts analysis as outlined in paragraph (k). 
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SP (k)(3) 
 
This rule states that impacts evaluations are not required under the following cases: 
(A) If there is no receptor within 1 mile of a registration, no further ESL review is required. 
(B) If there is no property line within 1 mile of a registration, no further ambient air quality standard 
review is required. 
(C) If the project total emissions are less than 0.039 lb/hr benzene, 0.025 lb/hr H2S, 2 lb/hr SO2, or 4 lb/hr 
NO2, no additional analysis or demonstration of the specified air contaminant is required. 
 
The Plant’s sources are within 1 mile of the nearest receptor and property line.  The Plant’s total 
emissions for H2S and SO2 are below 0.025 lb/hr and 2 lb/hr, respectively; therefore, an impacts 
evaluation for these compounds is not required.  Hourly total emissions for NOX and benzene 
exceed the limits listed in subsection (C); therefore, an impacts evaluation is required for NOX and 
benzene, which is included in Attachment 5.  
 
SP (k)(4) 
 
This rule states that emission evaluations shall meet the following: 
(A) For all evaluations of NOX to NO2, a conversion factor of 0.20 for 4-stroke rich and lean-burn engines 
and 0.50 for 2-stroke lean-burn engines may be used. 
(B) The maximum predicted concentration or rate at the property boundary or receptor, whichever is 
appropriate, must not exceed a state or federal ambient air standard or ESL. 
 
All of the engines are diesel fired, and thus the requirements of this rule do not apply.  The 
maximum predicted concentrations at the property boundary or receptor are below the state or 
federal ambient air standard or ESL. 
 
SP (k)(5)(A) 
 
This rule states that the following shall be met for ESL reviews: 
(i) If a project's air contaminant maximum predicted concentrations are equal to or less than 10% of the 
appropriate ESL, no further review is required. 
(ii) If a project's air contaminant maximum predicted concentrations combined with project increases for 
that contaminant over a 60-month period after the effective date of this revised section are equal to or less 
than 25% of the appropriate ESL, no further review is required. 
(iii) In all other cases, all facility emissions at an OGS, regardless of authorization type, located within 1 
mile of a project requiring registration under this section shall be evaluated. 
 
Based on the Plant’s maximum predicted concentrations, an impacts evaluation was conducted and 
is found in Attachment 5.  
 
SP (k)(5)(B) 
 
This rule states that the following shall be met for state and federal ambient air quality standard reviews: 
(i) If a project's air contaminant maximum predicted concentrations are equal to or less than the 
significant impact level (also known as de minimis impact in Chapter 101 of this title (relating to General 
Air Quality Rules)), no further review is required; 
(ii) In all other cases, all facility emissions at an OGS, regardless of authorization type, located within 1 
mile of a project requiring registration under this section shall be evaluated. 
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Based on the Plant’s maximum predicted concentrations, an impacts evaluation was conducted and 
is found in Attachment 5.  
 
SP (k)(6) 
 
This rule states that evaluation must comply with one of the methods listed with no changes or 
exceptions. 
(A) Emission impact Tables 2 - 5F in Paragraph (m) may be used in accordance with the limits and 
descriptions in Paragraph (m) Table 1. 
(B) A screening model may be used to demonstrate acceptable emissions from an OGS under this section 
if all of the parameters in the screening modeling protocol provided by the commission are met. 
(C) A refined dispersion model may be used to demonstrate acceptable emissions from an OGS if all of 
the parameters in the refined dispersion modeling protocol provided by the commission are met. 
 
A screening model, SCREEN3, was used to demonstrate that the NOX emissions from the Plant are 
acceptable.  The emission impact tables provided in the non-rule SP were used to demonstrate that 
the benzene emissions from the Plant are acceptable.  These results are provided in Attachment 5. 
 
SP (l) 
 
This paragraph states that 30 TAC §116.620 is applicable for existing unchanged facilities and new or 
changing facilities as specified in paragraph (a)(1) of this standard permit. 
 
The Plant is located in Chambers County; however, Lone Star has elected to permit the Plant 
under paragraphs (a) through (k) of the Non-Rule Air Quality SP for Oil and Gas Handling and 
Production Facilities.  Therefore, paragraph (l) of this rule is not applicable.    
 
 
30 TAC §116.610.  Applicability, effective April 17, 2014 
 
30 TAC §116.610(a)(1) 
 
This paragraph of the TCEQ standard permit applicability rules requires that any project with a net 
increase in air contaminant other than water, nitrogen, ethane, hydrogen, oxygen, or greenhouse gases 
(GHGs) as defined in §101.1 of this title, or those for which a National Ambient Air Quality Standard 
(NAAQS) has been established must meet the emission limitations of 30 TAC §106.261 of this title, 
unless otherwise specified by a particular standard permit. 
 
Lone Star is electing to follow the requirements of the Non-Rule Air Quality SP for Oil and Gas 
Handling and Production Facilities paragraphs (a) through (k), effective November 8, 2012, which 
supersede the emission limitations of this rule; therefore, this rule does not apply. 
 
30 TAC §116.610(a)(2) 
 
This rule states that a project authorized by standard permit must meet the conditions of the standard 
permit in effect at the time construction or operation is commenced.   
 
The Plant meets the requirements of the Non-Rule Air Quality SP for Oil and Gas Handling and 
Production Facilities effective November 8, 2012.  Should another SP come into effect prior to 
TCEQ concurrence with this SP authorization, Lone Star will comply with the requirements of that 
version of the SP. 
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30 TAC §116.610(a)(3) 
 
This rule requires that the project comply with applicable provisions of the Federal Clean Air Act 
(FCAA), §111 (concerning New Source Performance Standards (NSPS), as listed under 40 Code of 
Federal Regulations (CFR) Part 60. 
 
The applicability of this rule is discussed above under section (c)(2)(B) of the Non-Rule SP. 
 
30 TAC §116.610(a)(4) 
 
This rule requires that the proposed project comply with the applicable provisions of the FCAA, §112 
concerning Hazardous Air Pollutants (HAPs), as listed under 40 CFR Part 61.  
 
The applicability of this rule is discussed above under section (c)(2)(B) of the Non-Rule SP. 
 
30 TAC §116.610(a)(5) 
 
This rule states that the project must comply with applicable maximum achievable control technology 
(MACT) standards listed under 40 CFR Part 63 or 30 TAC Chapter 113, Subchapter C relating to 
National Emissions Standards for Hazardous Air Pollutants. 
 
The applicability of this rule is discussed above under section (c)(2)(B) of the Non-Rule SP. 
 
30 TAC §116.610(a)(6) 
 
This rule applies to facilities that are subject to the Mass Emissions Cap and Trade requirements listed in 
30 TAC Chapter 101, Subchapter H, Division 3.   
 
The Plant is subject to the requirements of the NOX MECT since the site-wide NOX emission rate is 
greater than 10 T/yr.  Lone Star will acquire the necessary NOX allowances for the Plant’s actual 
NOX emissions. 
 
30 TAC §116.610(b) 
 
This rule states that any project, except those authorized under 30 TAC §116.617 of this title (relating to 
Standard Permits for Pollution Control Permits), which constitute a new major source or major 
modification under the new source review requirements of the FCAA, Part C or Part D is subject to the 
requirements of 30 TAC §116.110 rather than 30 TAC Chapter 116 Subchapter F. 
 
As stated previously, the Plant is not a major source or major modification, respectively, of air 
pollutants, with respect to NNSR or PSD, even when retrospectively evaluating the “as-built” 
configurations.   
 
30 TAC §116.610(c) 
 
This rule prohibits circumvention of the requirements of 30 TAC §116.110 by artificial limitations. 
 
Lone Star is not taking any artificial limitations on the emissions.  Therefore, the condition of this 
rule has been met. 
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30 TAC §116.610(d) 
 
This rule states that any project involving a proposed affected facility (as defined in §116.15(1) of this 
title (relating to Section 112(g) Definitions)) shall comply with all applicable requirements under 
Subchapter C of this chapter (relating to Hazardous Air Pollutants:  Regulations Governing Constructed 
and Reconstructed Major Sources (FCAA, §112(g), 40 CFR Part 63)). 
 
The Plant is not subject to FCAA §112(g), 40 CFR Part 63 requirements, referenced in 
30 TAC Chapter 116 Subchapter C. 
 
 
30 TAC §116.611.  Registration to Use a Standard Permit, effective April 17, 2014 
 
This rule states that, if required, registration to use a standard permit shall be sent by certified mail, return 
receipt requested, or hand delivered to the executive director, the appropriate commission regional office, 
and any local air pollution program with jurisdiction, before a standard permit can be issued.  The 
registration, at a minimum, must include the basis of the air emission estimates, quantification of all 
emission increases and decreases associated with the project, sufficient information to demonstrate the 
project’s compliance with §116.610(b), information describing efforts to minimize emissions increases 
that will result from the project, a description of the project and related processes, and a description of any 
equipment installed.  A certified registration must be submitted to avoid applicability of Chapter 122 and 
be maintained in accordance with §116.115. 
 
A certified registration for the Plant is being submitted to the appropriate state and local entities 
using the required forms and including all appropriate demonstrations of compliance with the 
requirements of this rule.   
 
 
30 TAC §116.614.  Standard Permit Fees, effective October 20, 2002 
 
This rule states that any person who registers to use a standard permit or an amended standard permit, or 
to renew a registration to use a standard permit shall remit at the time of registration, a flat fee of $900 for 
each standard permit being registered.  All standard permit fees will be remitted in the form of a check, 
certified check, electronic funds transfer, or money order made payable to the TCEQ and delivered with 
the permit registration. 
 
The applicable registration fee for the project is included with this SP registration submittal. 
 
 
30 TAC §116.615.  General Conditions, effective March 15, 2007 
 
30 TAC §116.615(1) 
 
This condition states that emissions from the facility must comply with all applicable rules and 
regulations adopted under Texas Health and Safety Code, Chapter 382, and with the intent of the Texas 
Clean Air Act (TCAA), including protection of health and property of the public. 
 
The Project emissions comply with TCEQ rules and regulations, as applicable, as well as with the 
intent of the TCAA, including protection of the health and property of the people near the Plant.   
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30 TAC §116.615(2) 
 
This condition states that all representations with regard to construction plans, operating procedures, and 
maximum emission rates in any registration package become conditions upon which the facility, or 
changes thereto, must be constructed and operated. 
 
The Plant will be operated as represented in this SP registration.  If any representation changes 
occur, Lone Star will verify that the emission sources remain eligible for a SP and notify the 
executive director of any changes no later than 30 days after the change, in accordance with this 
condition. 
  
30 TAC §116.615(3) 
 
This condition states that all changes authorized under standard permit to a facility previously authorized 
under 30 TAC §116.110 shall be incorporated into that permit at such time as the permit is amended or 
renewed. 
 
The Project does not affect a facility previously authorized under 30 TAC §116.110; therefore, this 
condition does not apply. 
 
30 TAC §116.615(4) 
 
This condition states that start of construction, construction interruptions exceeding 45 days, and 
completion of construction shall be reported to the appropriate regional office not later than 15 working 
days after occurrence of the event, unless otherwise specified in the standard permit. 
 
Lone Star will continue to comply with the reporting requirements listed in this condition. 
 
30 TAC §116.615(5) 
 
This condition lists requirements associated with start-up notification to the appropriate air program 
regional office and any other air pollution control program having jurisdiction. 
 
This rule is not applicable for sites subject to the Non-Rule Air Quality SP for Oil and Gas 
Handling and Production Facilities Applicability sections (a) through (k).   
 
30 TAC §116.615(6) 
 
This condition contains requirements associated with stacks or process vents required to perform 
sampling operations. 
 
Lone Star will continue to conduct sampling required by this SP, as applicable.  Should the TCEQ 
request stack sampling of other sources authorized by this SP, Lone Star will comply with this 
section.  
 
30 TAC §116.615(7) 
 
This condition requires that the standard permit holder demonstrate or otherwise justify the equivalency 
of emission control methods, sampling or other emission testing methods, and monitoring methods 
proposed as alternatives to methods indicated in the conditions of the standard permit. 
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Lone Star is not proposing alternative emission control methods, sampling or other emission testing 
methods, or monitoring methods at this time.  Should Lone Star elect to propose such alternatives, 
Lone Star will do so in accordance with this condition.  
 
30 TAC §116.615(8) 
 
This condition contains the recordkeeping requirements associated with the standard permit. 
 
Lone Star will retain a copy of the SP permit along with information and data sufficient to 
demonstrate applicability of, and compliance with, the SP and will be made available at the request 
of representatives of the executive director, the EPA, or any air pollution control program having 
jurisdiction.  This information includes, at a minimum, production records, engine sampling data, 
and hours of operation, and will be retained for a minimum of two years. 
 
30 TAC §116.615(9) 
 
This condition requires that facilities covered by the standard permit not be operated unless all air 
pollution emission capture and abatement equipment is maintained in good working order and operating 
properly during normal facility operations. 
 
Equipment will not be operated unless the air emissions control equipment is operating properly 
during normal Plant operations.  Any emission event or scheduled startup, shutdown, or 
maintenance activity that is not included in this standard permit registration will be reported in 
accordance with 30 TAC §101.201 and §101.211.   
 
30 TAC §116.615(10) 
 
This condition states that registration of a standard permit by a standard permit applicant constitutes an 
acknowledgement and agreement that the holder will comply with all rules, regulations, and orders of the 
commission issued in conformity with the TCAA and the conditions precedent to the claiming of the 
standard permit. 
 
Lone Star will continue to comply with all applicable rules, regulations, and orders of the 
commission.   
 
30 TAC §116.615(11) 
 
This condition states that if a standard permit for a facility requires a distance, setback, or buffer from 
other property or structures as a condition of the permit, the determination of whether the distance, 
setback, or buffer is satisfied shall be made on the basis of conditions existing at the earlier of:  
 


(A) the date new construction, expansion, or modification of a facility begins; or  
    (B) the date any application or notice of intent is first filed with the commission to obtain approval for 


the construction or operation of the facility. 
 
Lone Star will continue to comply with the distance determination requirements stated in this rule, 
as applicable. 
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30 TAC §106.263, effective November 1, 2001 
 
30 TAC §106.263(a)-(c) 
 
This rule authorizes routine maintenance, start-up and shutdown of facilities, and specific temporary 
maintenance facilities as listed in subsection (c) except as specified in subsection (b) of this section.   
 
As authorized under 30 TAC §106.263(c)(3)(A), the Plant uses temporary maintenance facilities for 
abrasive blasting, surface preparation, and surface coating on immovable fixed structures.  These 
facilities are not associated with the operations excluded by or claimed under any of the exceptions 
listed in 30 TAC §106.263(b); therefore, these facilities are authorized under this Permit by Rule 
(PBR). 
 
30 TAC §106.263(d) 
 
This rule establishes emission limits and requirements for routine MSS sources, excluding temporary 
maintenance facilities.  
 
This rule does not apply as the site only uses temporary maintenance facilities for abrasive blasting, 
surface preparation, and surface coating on immovable fixed structures. 
 
30 TAC §106.263(e) 
 
In addition to the emission limits in subsection (f) of this section, specific temporary facilities as listed in 
(c)(3) must meet the following additional requirements, as applicable.   
 
The Plant will not conduct abrasive blasting or painting activities, as applicable, at a given location 
for longer than 180 consecutive days or the completion of a single project unless the facility is 
registered.  If a single project requires more than 180 consecutive days to complete, the facilities 
will be registered using a PI-7 Form, along with documentation on the project.  Registration and 
supporting documentation shall be submitted upon determining the length of the project will 
exceed 180 days, but no later than 180 days after the project begins. 
 
30 TAC §106.263(f) 
 
All emissions covered by this section are limited to, collectively and cumulatively, less than the 
applicable emission limit under §106.4(a)(1)-(3) in any rolling 12-month period. 
 
The temporary maintenance facility emissions are less than the applicable emission limits under 
§106.4(a)(1)-(3) in any rolling 12-month period; therefore, the requirements of this rule are met. 
 
30 TAC §106.263(g) 
 
Facility owners and operators must retain records, which are separate and distinct from records 
maintained for any other air authorization, containing sufficient information to demonstrate compliance 
with this section and must include the following information for all maintenance, start-up, or shutdown 
activities and temporary maintenance facilities: 


(1) the type and reason for the activity or facility construction; 
(2) the processes and equipment involved; 
(3) the date, time, and duration of the activity or facility operation; and 
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(4) the air contaminants and amounts which are emitted as a result of the activity or facility 
operation. 


 
The Plant will maintain records for the applicable activities listed in this PBR; therefore, the 
requirements of this rule are met.  
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ATTACHMENT 5 
MODELING RESULTS 


 
STANDARD PERMIT REVISION 


 
MONT BELVIEU GAS PLANT 


 
FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT 


 
LONE STAR NGL FRACTIONATORS LLC 
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  ******  SCREEN3 MODEL  ******
  **** VERSION DATED 13043 ****


 ENTER TITLE FOR THIS RUN (UP TO 79 CHARACTERS):
Thermal Oxidizer


 ENTER SOURCE TYPE: P    FOR POINT
                    F    FOR FLARE
                    A    FOR AREA
                    V    FOR VOLUME
    ALSO ENTER ANY OF THE FOLLOWING OPTIONS ON THE SAME LINE:


      N    - TO USE THE NON-REGULATORY BUT CONSERVATIVE BRODE 2
             MIXING HEIGHT OPTION,
      nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGULATORY
             (DEFAULT) 10 METER HEIGHT.
      SS   - TO USE A NON-REGULATORY CAVITY CALCULATION ALTERNATIVE
   Example - PN 7.0 SS (entry for a point source)


  ENTER SOURCE TYPE AND ANY OF THE ABOVE OPTIONS:
p
 ENTER EMISSION RATE (G/S):


0.126
 ENTER STACK HEIGHT (M):


18.288
 ENTER STACK INSIDE DIAMETER (M):


1.9812
 ENTER STACK GAS EXIT VELOCITY OR FLOW RATE:
 OPTION 1 : EXIT VELOCITY (M/S):
  DEFAULT - ENTER NUMBER ONLY
 OPTION 2 : VOLUME FLOW RATE (M**3/S):
            EXAMPLE "VM=20.00"
 OPTION 3 : VOLUME FLOW RATE (ACFM):
            EXAMPLE "VF=1000.00"


8.63
 ENTER STACK GAS EXIT TEMPERATURE (K):


1088.7
 ENTER AMBIENT AIR TEMPERATURE (USE 293 FOR DEFAULT) (K):


293
 ENTER RECEPTOR HEIGHT ABOVE GROUND (FOR FLAGPOLE RECEPTOR) (M):


0
 ENTER URBAN/RURAL OPTION (U=URBAN, R=RURAL):
r
 CONSIDER BUILDING DOWNWASH IN CALCS?  ENTER Y OR N:
n
 USE COMPLEX TERRAIN SCREEN FOR TERRAIN ABOVE STACK HEIGHT?
 ENTER Y OR N:
n
 USE SIMPLE TERRAIN SCREEN WITH TERRAIN ABOVE STACK BASE?
 ENTER Y OR N:
n
 ENTER CHOICE OF METEOROLOGY;
 1 - FULL METEOROLOGY (ALL STABILITIES & WIND SPEEDS)
 2 - INPUT SINGLE STABILITY CLASS
 3 - INPUT SINGLE STABILITY CLASS AND WIND SPEED


1
 USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:
y
 ENTER MIN AND MAX DISTANCES TO USE (M):


0
2000
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 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.0   455.2  454.16    1.88    1.84    NO
    100.   0.8555E-02    5     1.0    1.2 10000.0  127.15   31.70   31.30    NO
    200.   0.1001E-01    5     1.0    1.2 10000.0  127.15   33.21   31.72    NO
    300.   0.1469        4    20.0   21.9  6400.0   34.67   22.91   12.64    NO
    400.   0.3593        4    20.0   21.9  6400.0   34.67   29.79   15.91    NO
    500.   0.5003        4    20.0   21.9  6400.0   34.67   36.51   19.01    NO
    600.   0.5578        4    20.0   21.9  6400.0   34.67   43.11   22.00    NO
    700.   0.5601        4    20.0   21.9  6400.0   34.67   49.54   24.76    NO
    800.   0.5375        4    20.0   21.9  6400.0   34.67   55.89   27.43    NO
    900.   0.5040        4    20.0   21.9  6400.0   34.67   62.17   30.06    NO
   1000.   0.4784        4    15.0   16.4  4800.0   42.12   68.58   33.05    NO
   1100.   0.4529        4    15.0   16.4  4800.0   42.12   74.73   35.03    NO
   1200.   0.4271        4    15.0   16.4  4800.0   42.12   80.83   36.95    NO
   1300.   0.4020        4    15.0   16.4  4800.0   42.12   86.88   38.82    NO
   1400.   0.3782        4    15.0   16.4  4800.0   42.12   92.89   40.64    NO
   1500.   0.3586        4    10.0   10.9  3200.0   57.00   99.25   43.33    NO
   1600.   0.3472        4    10.0   10.9  3200.0   57.00  105.16   45.03    NO
   1700.   0.3354        4    10.0   10.9  3200.0   57.00  111.04   46.70    NO
   1800.   0.3235        4    10.0   10.9  3200.0   57.00  116.89   48.34    NO
   1900.   0.3117        4    10.0   10.9  3200.0   57.00  122.71   49.95    NO
   2000.   0.3001        4    10.0   10.9  3200.0   57.00  128.49   51.54    NO
 ITERATING TO FIND MAXIMUM CONCENTRATION . . .


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
    652.   0.5634        4    20.0   21.9  6400.0   34.67   46.54   23.48    NO


 USE DISCRETE DISTANCES?  ENTER Y OR N:
n


 DO YOU WISH TO MAKE A FUMIGATION CALCULATION? ENTER Y OR N:
n


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN      0.5634          652.        0.


 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************


 DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS?  ENTER Y OR N:
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  ******  SCREEN3 MODEL  ******
  **** VERSION DATED 13043 ****


 ENTER TITLE FOR THIS RUN (UP TO 79 CHARACTERS):
Heaters


 ENTER SOURCE TYPE: P    FOR POINT
                    F    FOR FLARE
                    A    FOR AREA
                    V    FOR VOLUME
    ALSO ENTER ANY OF THE FOLLOWING OPTIONS ON THE SAME LINE:


      N    - TO USE THE NON-REGULATORY BUT CONSERVATIVE BRODE 2
             MIXING HEIGHT OPTION,
      nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGULATORY
             (DEFAULT) 10 METER HEIGHT.
      SS   - TO USE A NON-REGULATORY CAVITY CALCULATION ALTERNATIVE
   Example - PN 7.0 SS (entry for a point source)


  ENTER SOURCE TYPE AND ANY OF THE ABOVE OPTIONS:
p
 ENTER EMISSION RATE (G/S):


0.126
 ENTER STACK HEIGHT (M):


41.45
 ENTER STACK INSIDE DIAMETER (M):


2.32
 ENTER STACK GAS EXIT VELOCITY OR FLOW RATE:
 OPTION 1 : EXIT VELOCITY (M/S):
  DEFAULT - ENTER NUMBER ONLY
 OPTION 2 : VOLUME FLOW RATE (M**3/S):
            EXAMPLE "VM=20.00"
 OPTION 3 : VOLUME FLOW RATE (ACFM):
            EXAMPLE "VF=1000.00"


13.44
 ENTER STACK GAS EXIT TEMPERATURE (K):


563.71
 ENTER AMBIENT AIR TEMPERATURE (USE 293 FOR DEFAULT) (K):


293
 ENTER RECEPTOR HEIGHT ABOVE GROUND (FOR FLAGPOLE RECEPTOR) (M):


0
 ENTER URBAN/RURAL OPTION (U=URBAN, R=RURAL):
r
 CONSIDER BUILDING DOWNWASH IN CALCS?  ENTER Y OR N:
n
 USE COMPLEX TERRAIN SCREEN FOR TERRAIN ABOVE STACK HEIGHT?
 ENTER Y OR N:
n
 USE SIMPLE TERRAIN SCREEN WITH TERRAIN ABOVE STACK BASE?
 ENTER Y OR N:
n
 ENTER CHOICE OF METEOROLOGY;
 1 - FULL METEOROLOGY (ALL STABILITIES & WIND SPEEDS)
 2 - INPUT SINGLE STABILITY CLASS
 3 - INPUT SINGLE STABILITY CLASS AND WIND SPEED


1
 USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:
y
 ENTER MIN AND MAX DISTANCES TO USE (M):


0
2000


5-5







 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.1   546.8  545.83    3.50    3.48    NO
    100.   0.2555E-05    5     1.0    1.6 10000.0  152.23   27.05   26.58    NO
    200.   0.3276E-03    5     1.0    1.6 10000.0  152.23   33.72   32.26    NO
    300.   0.1864E-02    1     3.0    3.3   960.0  209.58   76.74   54.68    NO
    400.   0.4412E-01    1     3.0    3.3   960.0  209.58   98.39   78.42    NO
    500.   0.1552        1     3.0    3.3   960.0  209.58  119.33  111.42    NO
    600.   0.2295        1     3.0    3.3   960.0  209.58  139.71  159.88    NO
    700.   0.2203        1     2.5    2.8   800.0  243.20  162.77  220.92    NO
    800.   0.2473        1     1.5    1.7   480.0  377.70  196.48  298.87    NO
    900.   0.2926        1     1.0    1.1   546.8  545.83  238.61  390.68    NO
   1000.   0.3126        1     1.0    1.1   546.8  545.83  253.62  476.18    NO
   1100.   0.3068        1     1.0    1.1   546.8  545.83  268.87  573.69    NO
   1200.   0.2924        1     1.0    1.1   546.8  545.83  284.29  682.96    NO
   1300.   0.2775        1     1.0    1.1   546.8  545.83  299.84  803.86    NO
   1400.   0.2638        1     1.0    1.1   546.8  545.83  315.47  936.30    NO
   1500.   0.2513        1     1.0    1.1   546.8  545.83  331.15 1080.26    NO
   1600.   0.2399        1     1.0    1.1   546.8  545.83  346.87 1235.74    NO
   1700.   0.2295        1     1.0    1.1   546.8  545.83  362.61 1402.76    NO
   1800.   0.2199        1     1.0    1.1   546.8  545.83  378.35 1581.37    NO
   1900.   0.2112        1     1.0    1.1   546.8  545.83  394.08 1771.59    NO
   2000.   0.2031        1     1.0    1.1   546.8  545.83  409.79 1973.48    NO
 ITERATING TO FIND MAXIMUM CONCENTRATION . . .


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
   1015.   0.3128        1     1.0    1.1   546.8  545.83  256.05  490.98    NO


 USE DISCRETE DISTANCES?  ENTER Y OR N:
n


 DO YOU WISH TO MAKE A FUMIGATION CALCULATION? ENTER Y OR N:
n


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN      0.3128         1015.        0.


 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************


 DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS?  ENTER Y OR N:
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  ******  SCREEN3 MODEL  ******
  **** VERSION DATED 13043 ****


 ENTER TITLE FOR THIS RUN (UP TO 79 CHARACTERS):
Engines


 ENTER SOURCE TYPE: P    FOR POINT
                    F    FOR FLARE
                    A    FOR AREA
                    V    FOR VOLUME
    ALSO ENTER ANY OF THE FOLLOWING OPTIONS ON THE SAME LINE:


      N    - TO USE THE NON-REGULATORY BUT CONSERVATIVE BRODE 2
             MIXING HEIGHT OPTION,
      nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGULATORY
             (DEFAULT) 10 METER HEIGHT.
      SS   - TO USE A NON-REGULATORY CAVITY CALCULATION ALTERNATIVE
   Example - PN 7.0 SS (entry for a point source)


  ENTER SOURCE TYPE AND ANY OF THE ABOVE OPTIONS:
p
 ENTER EMISSION RATE (G/S):


0.126
 ENTER STACK HEIGHT (M):


6.1
 ENTER STACK INSIDE DIAMETER (M):


0.2
 ENTER STACK GAS EXIT VELOCITY OR FLOW RATE:
 OPTION 1 : EXIT VELOCITY (M/S):
  DEFAULT - ENTER NUMBER ONLY
 OPTION 2 : VOLUME FLOW RATE (M**3/S):
            EXAMPLE "VM=20.00"
 OPTION 3 : VOLUME FLOW RATE (ACFM):
            EXAMPLE "VF=1000.00"


45.82
 ENTER STACK GAS EXIT TEMPERATURE (K):


783.15
 ENTER AMBIENT AIR TEMPERATURE (USE 293 FOR DEFAULT) (K):


293
 ENTER RECEPTOR HEIGHT ABOVE GROUND (FOR FLAGPOLE RECEPTOR) (M):


0
 ENTER URBAN/RURAL OPTION (U=URBAN, R=RURAL):
r
 CONSIDER BUILDING DOWNWASH IN CALCS?  ENTER Y OR N:
n
 USE COMPLEX TERRAIN SCREEN FOR TERRAIN ABOVE STACK HEIGHT?
 ENTER Y OR N:
n
 USE SIMPLE TERRAIN SCREEN WITH TERRAIN ABOVE STACK BASE?
 ENTER Y OR N:
n
 ENTER CHOICE OF METEOROLOGY;
 1 - FULL METEOROLOGY (ALL STABILITIES & WIND SPEEDS)
 2 - INPUT SINGLE STABILITY CLASS
 3 - INPUT SINGLE STABILITY CLASS AND WIND SPEED


1
 USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:
y
 ENTER MIN AND MAX DISTANCES TO USE (M):


0
2000
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 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.0   320.0   52.63    1.68    1.64    NO
    100.    15.42        3     8.0    8.0  2560.0   11.92   12.57    7.63    NO
    200.    14.35        4     8.0    8.0  2560.0   11.92   15.65    8.66    NO
    300.    13.13        4     4.5    4.5  1440.0   16.44   22.80   12.45    NO
    400.    11.47        4     3.5    3.5  1120.0   19.39   29.70   15.73    NO
    500.    10.09        4     3.0    3.0   960.0   21.61   36.42   18.83    NO
    600.    9.000        4     2.5    2.5   800.0   24.71   43.05   21.87    NO
    700.    8.100        4     2.0    2.0   640.0   29.36   49.64   24.94    NO
    800.    7.371        4     2.0    2.0   640.0   29.36   55.97   27.59    NO
    900.    6.715        4     1.5    1.5   480.0   37.12   62.51   30.77    NO
   1000.    6.279        4     1.5    1.5   480.0   37.12   68.70   33.29    NO
   1100.    5.822        4     1.5    1.5   480.0   37.12   74.84   35.26    NO
   1200.    5.399        4     1.5    1.5   480.0   37.12   80.93   37.16    NO
   1300.    5.059        5     1.0    1.0 10000.0   48.05   65.80   28.20    NO
   1400.    5.187        6     1.0    1.0 10000.0   40.91   47.11   19.92    NO
   1500.    5.408        6     1.0    1.0 10000.0   40.91   50.03   20.59    NO
   1600.    5.588        6     1.0    1.0 10000.0   40.91   52.94   21.25    NO
   1700.    5.730        6     1.0    1.0 10000.0   40.91   55.83   21.90    NO
   1800.    5.839        6     1.0    1.0 10000.0   40.91   58.72   22.55    NO
   1900.    5.917        6     1.0    1.0 10000.0   40.91   61.59   23.18    NO
   2000.    5.969        6     1.0    1.0 10000.0   40.91   64.45   23.80    NO
 ITERATING TO FIND MAXIMUM CONCENTRATION . . .


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
    111.    15.70        3     8.0    8.0  2560.0   11.92   13.94    8.42    NO


 USE DISCRETE DISTANCES?  ENTER Y OR N:
n


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN       15.70          111.        0.


 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************


 DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS?  ENTER Y OR N:
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  ******  SCREEN3 MODEL  ******
  **** VERSION DATED 13043 ****


 ENTER TITLE FOR THIS RUN (UP TO 79 CHARACTERS):
Flare


 ENTER SOURCE TYPE: P    FOR POINT
                    F    FOR FLARE
                    A    FOR AREA
                    V    FOR VOLUME
    ALSO ENTER ANY OF THE FOLLOWING OPTIONS ON THE SAME LINE:


      N    - TO USE THE NON-REGULATORY BUT CONSERVATIVE BRODE 2
             MIXING HEIGHT OPTION,
      nn.n - TO USE AN ANEMOMETER HEIGHT OTHER THAN THE REGULATORY
             (DEFAULT) 10 METER HEIGHT.
      SS   - TO USE A NON-REGULATORY CAVITY CALCULATION ALTERNATIVE
   Example - PN 7.0 SS (entry for a point source)


  ENTER SOURCE TYPE AND ANY OF THE ABOVE OPTIONS:
f
 ENTER EMISSION RATE (G/S):


0.126
 ENTER FLARE STACK HEIGHT (M):


68.58
 ENTER TOTAL HEAT RELEASE RATE (CAL/S):
73557885
 ENTER RECEPTOR HEIGHT ABOVE GROUND (FOR FLAGPOLE RECEPTOR) (M):


0
 ENTER URBAN/RURAL OPTION (U=URBAN, R=RURAL):
r
 EFFECTIVE RELEASE HEIGHT =   94.83509
 CONSIDER BUILDING DOWNWASH IN CALCS?  ENTER Y OR N:
n
 USE COMPLEX TERRAIN SCREEN FOR TERRAIN ABOVE STACK HEIGHT?
 ENTER Y OR N:
n
 USE SIMPLE TERRAIN SCREEN WITH TERRAIN ABOVE STACK BASE?
 ENTER Y OR N:
n
 ENTER CHOICE OF METEOROLOGY;
 1 - FULL METEOROLOGY (ALL STABILITIES & WIND SPEEDS)
 2 - INPUT SINGLE STABILITY CLASS
 3 - INPUT SINGLE STABILITY CLASS AND WIND SPEED


1
 USE AUTOMATED DISTANCE ARRAY? ENTER Y OR N:
y
 ENTER MIN AND MAX DISTANCES TO USE (M):


0
2000
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 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.2  2446.4 2445.38    6.29    6.28    NO
    100.   0.1163E-09    5     1.0    2.2 10000.0  339.09   48.27   48.01    NO
    200.   0.3020E-04    5     1.0    2.2 10000.0  339.09   70.75   70.07    NO
    300.   0.3234E-04    5     1.0    2.2 10000.0  339.09   71.80   70.33    NO
    400.   0.3480E-04    5     1.0    2.2 10000.0  339.09   73.18   70.62    NO
    500.   0.3771E-04    5     1.0    2.2 10000.0  339.09   74.83   70.95    NO
    600.   0.4112E-04    5     1.0    2.2 10000.0  339.09   76.75   71.32    NO
    700.   0.3311E-03    1     3.0    3.5   960.0  878.35  187.67  239.86    NO
    800.   0.3562E-02    1     3.0    3.5   960.0  878.35  209.15  307.34    NO
    900.   0.1296E-01    1     3.0    3.5   960.0  878.35  230.17  385.58    NO
   1000.   0.2595E-01    1     3.0    3.5   960.0  878.35  250.80  474.68    NO
   1100.   0.3699E-01    1     3.0    3.5   960.0  878.35  271.09  574.73    NO
   1200.   0.4327E-01    1     3.0    3.5   960.0  878.35  291.07  685.81    NO
   1300.   0.4557E-01    1     2.5    2.9  1036.1 1035.05  329.63  815.44    NO
   1400.   0.4588E-01    1     2.5    2.9  1036.1 1035.05  349.83  948.42    NO
   1500.   0.4447E-01    1     2.5    2.9  1036.1 1035.05  369.76 1092.71    NO
   1600.   0.4250E-01    1     2.5    2.9  1036.1 1035.05  389.46 1248.36    NO
   1700.   0.4053E-01    1     2.5    2.9  1036.1 1035.05  408.94 1415.45    NO
   1800.   0.3872E-01    1     2.5    2.9  1036.1 1035.05  428.22 1594.04    NO
   1900.   0.3707E-01    1     2.5    2.9  1036.1 1035.05  447.31 1784.19    NO
   2000.   0.3556E-01    1     2.5    2.9  1036.1 1035.05  466.21 1985.97    NO
 ITERATING TO FIND MAXIMUM CONCENTRATION . . .


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
   1360.   0.4605E-01    1     2.5    2.9  1036.1 1035.05  341.58  892.54    NO


 USE DISCRETE DISTANCES?  ENTER Y OR N:
n


 DO YOU WISH TO MAKE A FUMIGATION CALCULATION? ENTER Y OR N:
n


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN      0.4605E-01     1360.        0.


 ***************************************************
 ** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
 ***************************************************


 DO YOU WANT TO PRINT A HARDCOPY OF THE RESULTS?  ENTER Y OR N:
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Interim 1-Hour NO2 NAAQS Guidance  
for Engines Authorized under §106.512 


 
Disclaimer:  Any actions may be affected by EPA written guidance. 


 
Background 
 
EPA has established a new 1-hour National Ambient Air Quality Standard (NAAQS) for 
NO2 at 188 micrograms per cubic meter (μg/m³) that became effective on Monday, April 
12, 2010.  Any project application that has new NOx/NO2 emissions or any increases 
(regardless of decreases also proposed in the project) must demonstrate compliance with 
both the 1-hour and annual (100 μg/m³) standards.  An exception would be if the project 
is an identical replacement at the same location with the same NO2 emissions and 
dispersion characteristics. 
 
The oil and gas projects for the following registrations must evaluate compliance with 
this new hourly standard, because their specific requirements discuss a demonstration of 
compliance with standards: 
 


 §106.512 Engines and Turbines (not any associated §106.352 small combustion 
devices or §106.492 Flares at this time) 
 


 §116.620 Oil and Gas Production Standard Permit (only with engines which are 
using 106.512 per the standard permit requirements) 


 
Compliance Demonstration 
 
If a 1-hour NO2 NAAQS demonstration for the project needs to be performed, it shall be 
done using method (A), (B), or (C) of 30 TAC 106.512 Condition 6.  If method (A) is 
used, modeling may be done using one of the following nitrogen dioxide (NO2)/NOx 
ratios: 
 
 a default value of 0.75, or 


 
 the appropriate value given in Figure 1 of 30 TAC 106.512(6)(A), or 


 
 a ratio derived from actual test data. 
 
If the applicant chooses to use a ratio derived from test data, appropriate documentation 
shall be provided to demonstrate its validity. 
 
Modeling Guidance 
 
The applicant may choose to do modeling using SCREEN3 or ISC3-PRIME.  Regardless 
of the method chosen, the applicant should:  
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1.  Model the project increase and compare the result to the de minimis value.  The 
agency will use an interim de minimis value of 10 μg/m³.  If the project increase is less 
than or equal to the de minimis value, no further review is needed. 
 
2.  If the project increase exceeds the de minimis value of 10 μg/m³, then add the 
modeled concentration from the project increase to a conservative background value for 
the appropriate region/county (contact agency staff to obtain background values) and 
compare the sum to the hourly standard of 188 μg/m³.  Applicants may contact the Air 
Dispersion Modeling Team at 512-239-1250 to determine if a more representative 
background value is available, based on the location of the facility. 
 
3.  If doing SCREEN3 modeling, either of the following approaches may be employed: 
 
 Combine all facilities together at the closest property line using the facility with the 


“worst-case” dispersion parameters and run the model using a maximum hourly 
emission rate to obtain the combined 1-hour concentration; or 
 


 Run the model with “overlapping” receptor grids -- one run for each facility using the 
maximum hourly emission rate. Sum the predicted concentrations at and beyond the 
property line and determine the maximum concentration. 


 
4.  If the applicant decides to do full scale dispersion modeling, the following procedure 
should be followed: 


 
 The applicant will have to call the Air Dispersion Modeling Team 512-239-1250 to 


schedule a pre-modeling meeting.  The modeling guidelines checklist can be found at 
http://www.tceq.state.tx.us/assets/public/permitting/air/Guidance/NewSourceReview/
gd_chk.pdf 
 


 During the pre-modeling meeting, all NOx emissions associated with the project will 
be discussed and a Table 1A will need to be provided. 
 


 After the checklist is approved, the applicant can then submit the modeling results to 
Rule Registrations Section reviewer and the Air Dispersion Modeling Team. 
 


 Upon acceptance of the modeling results, the applicant may submit (for PBR using 
Form PI-7-CERT and for Standard Permits Form PI-1S) to certify the project and the 
modeling results. 


 
Options for Applicants 
 
If an applicant cannot meet the 1-hour standard using one of the methods described 
above, they have the following options (in order of preference): 
 
1.  The applicant can review and revise as appropriate their inputs, emission factors, etc.  
Example: If an applicant originally used 2.0 g as their NOx factor but later discovered 
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they could use 0.5 g and revise their calculations to meet the new standard, then they will 
need to certify.  An example of an appropriate use of this option would be site-specific 
testing which demonstrated a lower emission factor than the vendor-supplied value. 
 
2.  The applicant can reduce or eliminate the NOx increase by installing controls, 
increasing stack height, leasing more land to increase the property line distance, etc. 
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Interim 1-Hour Nitrogen Dioxide (NO2) NAAQS Implementation Guidance 

July 22, 2010 



The New 1-Hour NO2 National Ambient Air Quality Standards (NAAQS)  


The U.S. Environmental Protection Agency (EPA) promulgated a new 1-hour National 
Ambient Air Quality Standard (NAAQS) for NO2 (February 9, 2010)  that became 
effective April 12, 2010. The 1-hour NO2 standard is 100 parts per billion (ppb) or 188 
micrograms per cubic meter (µg/m3) at 25° Celsius (C) and 760 millimeters of mercury  
(mm Hg). EPA retained the annual standard (100 μg/m³, 53 ppb) and annual increment 
(25 μg/m³).1 EPA is currently conducting a separate review of the secondary NO2  
NAAQS jointly with a review of the secondary SO2 NAAQS. 
 
The EPA retained the annual primary and secondary standards and did not propose a 
change to the significant emission rate (SER) or significant monitoring concentration 
(SMC) and did not propose a 1-hour significant impact limit (SIL).  The EPA is reviewing 
secondary standards and plans to propose secondary standards for NO2 in July 2011. 
 
In addition, in the notice EPA explains  
 
	  the state's responsibility to develop and implement a state implementation plan 


(SIP) that contains state measures necessary to achieve the air quality standards 
in each area (page 6521) and 
 


	  that minor new source review (NSR) programs must meet the statutory 
requirements in section 110(a)(2)(C) of the federal clean air act (CAA) which 
requires * * * regulation of the modification and construction of any stationary  
source * * * as necessary to assure that the [NAAQS] are achieved (page 6525).  


 
TCEQ’s General Air Permitting Authority  
 
The TCEQ implements the NSR program through statutory authority for air permitting 
contained in Chapter 382 of the Texas Health and Safety Code -- the Texas Clean Air  
Act (TCAA). The current SIP and SIP-approved portions of Title 30, Texas  
Administrative Code (TAC) Chapters 106 and 116 implement the requirements of the 
TCAA and provide the basis to regulate 1-hour NO2 for major and minor sources.2  


                                                            
1 75Federal Register 6474, Primary National Ambient Air Quality Standards for Nitrogen Dioxide, 


Final Rule, February 9, 2010. 
2 30 TAC Section 116.110 requires an authorization to construct or modify a facility. Section 


116.111 requires an applicant to demonstrate control technology and protectiveness before a permit can 
be issued.  Computer modeling may be required as part of the demonstration.  These rules apply to minor 
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In addition, the TCAA directs the commission to comply with the federal Clean Air Act  
(FCAA). The FCAA requires the state to develop a SIP that includes an air permit  
program. The program must regulate the construction and modification of any stationary 
source to assure the NAAQS are achieved; bring nonattainment areas into and maintain  
attainment of the NAAQS; and to prevent significant deterioration of air quality. The EPA 
has developed a NSR program that encompasses the statutory and regulatory 
programs that regulate the construction and modification of stationary sources as 
provided under FCAA section 110(a)(2)(C), FCAA Title I, parts C and D, and 40 Code of  
Federal Regulations (CFR) Sections 51.160 through 51.166. 
 
	  As of April 12, 2010, applicants must demonstrate compliance with the 1-hour 


NAAQS.  
 
 Applies to new and modified facilities with increases of nitrogen oxide 


(NOx)/NO2.Applies to major and minor sources. 
 


 Any permit and standard permit/PBR registration under technical review that  
specifically requires a NAAQS or NO2 NAAQS compliance demonstration3  
must demonstrate compliance with the 1-hour NO2 standard. 
 


 The Air Permits Division (APD) will evaluate all standard permits and permits 
by rule (PBRs) to determine whether an hourly NO2 NAAQS analysis would  
be appropriate and needed to confirm claims or amend these permitting tiers.   


 
	  Major source applicability is the first part of the permit technical review.  The 


significance level remains at 40 tons per year.  
 
 If projects "net out" of major NSR review, minor NSR review is still required  


for facilities with new or increased emissions. 
 
EPA Guidance 


On June 29, 2010, EPA released guidance concerning implementation of the 1-hour  
NO2 NAAQS for the NSR PSD program.4  While the EPA focuses its discussion on the 


                                                                                                                                                                                                
and major sources. Additional requirements  are contained in Sections 116.150-151 and 116.160-163 for 
major sources and major modifications. At this time: 30 TAC §106.512.Stationary Engines and Turbines  
(not any associated §106.352 small combustion devices or §106.492 Flares at this time); 30 TAC 
§116.617 State Pollution Control Project Standard Permit; 30 TAC §116.620 Installation and/Modification  
of Oil and Gas Facilities (only with engines which are using §106.512 per the standard permit 
requirements). 


3 At this time: 30 TAC §106.512.Stationary Engines and Turbines  (not any associated §106.352 
small combustion devices or §106.492 Flares at this time); 30 TAC §116.617 State Pollution Control 
Project Standard Permit; 30 TAC §116.620 Installation and/Modification of Oil and Gas Facilities (only  
with engines which are using §106.512 per the standard permit requirements). 


4 http://www.epa.gov/nsr/documents/20100629no2guidance.pdf  
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prevention of significant deterioration (PSD) portion of the NSR program, the TCEQ 
continues to base implementation of the state minor source program on EPA’s major 
source guidance as applicable.  


	  Stephen D. Page Memorandum, June 29, 2010, Guidance Concerning the 
Implementation of the 1-hour NO2 NAAQS for the Prevention of Significant 
Deterioration Program (Page Memo). 
 


	  Anna Marie Wood Memorandum, June 28, 2010, General Guidance for  
Implementing the 1-hour NO2 National Ambient Air Quality Standard in 
Prevention of Significant Deterioration Permits, Including an Interim 1-hour NO2 


Significant Impact Level (Wood Memo.) 
 


	  Tyler Fox Memorandum, June 28, 2010, Applicability of Appendix W Modeling  
Guidance for the 1-hour NO2 National Ambient Air Quality Standard (Fox Memo). 
 


In addition, on July 15, 2010, EPA conducted a webinar that discussed the guidance  
contained in the memorandum and answered questions e-mailed from participants.5 


 


 
Air Permits Division (APD) Interpretation of EPA Guidance 
 
The APD will apply the EPA guidance on a case-by-case basis.  There are many areas  
that require technical judgment and coordination with EPA.  Following are some general 
comments permit reviewers and applicants should be aware of concerning EPA’s  
interim guidance and APD’s interim implementation:  
 
Page Memo  
 
Pages 1-2. EPA focuses the discussion on PSD and does not directly refer to minor  
NSR. To meet TCAA and FCAA requirements and ensure consistency with the current 
permitting process, the APD continues to consider EPA’s major source guidance as  
applicable to implement the state minor NSR program. 
 
Wood Memo  
 
Page 3. Introduction.  The EPA explains that as of April 12, 2010, applicants must 
demonstrate that proposed emissions increase will not cause or contribute to a NAAQS 
violation. Applicants and reviewers must evaluate new and increased NOx/ NO2 


                                                            
5  http://www.epa.gov/apti/webinars/WEBINAR-NO2%20Policy%20Guidance_7-15-2010.pdf and 


http://www.epa.gov/apti/webinars/WEBINAR-Part2_NO2_ModelingGuidance_15July2010.pdf   
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emissions associated with a project to satisfy this requirement.  Air dispersion modeling 
may be required as applicable to support the evaluation. Modeling procedures for major 
or minor projects must be preapproved through development and review of a modeling 
checklist or protocol with the applicant, permit reviewer and modeling staff.  Applicants 
must send major source (PSD) modeling protocols to EPA Region 6 as well.    
 
Page 5. Air Quality Based Emission Limitations.  The TCEQ's three-tier best available  
control technology (BACT) process is equivalent to EPA's top-down process.  APD is  
currently updating pollution control guidance and will provide a draft to stakeholders for 
comment. 
 
Pages 5-6. 
 
 	 Demonstrating Compliance...Cause or Contribute.  APD will use the EPA 1-hour 


interim NO2 SIL to determine when a project would cause or contribute to a 
modeled NAAQS violation. However, if the model predicts a violation but the 
project is not significant, the APD may request that the applicant provide the 
sources that were predicted to cause the violation if this information was not 
included in the modeling output.     
 


 	 Mitigating Violations with Air Quality “Offsets.”  While EPA refers to “offsets” the 
emission reductions required for PSD in 40 CFR 165(b)(3) are not the same as  
the mandatory offsets required for nonattainment review.  See 30 TAC Section 
116.161. Applicants can mitigate modeled adverse impacts by such actions as  
direct emissions reductions, emission reductions through enhanced control, 
enforceable permit conditions, and increasing stack height according to Good 
Engineering Practice. 
 


Pages 10-11. Significant Emissions Rate (SER).  The SER is used to determine 
applicability of major NSR to new or modified sources of NO2. While projects can net 
out of major NSR, they must be evaluated under TCEQ rules for minor NSR.  This 
would include a BACT and impacts evaluation. 
 
Pages 11-13.  Interim 1-hour SIL (also referred to as de minimis impact).  The APD will 
use the EPA interim 1-hour NO2 SIL of 4 ppb. This value equates to 7.5 µg/m3 at 25° C 
and 760 mm Hg. Before EPA provided its SIL, the APD advised applicants to use the  
SIL developed by NESCAUM (Northeast States for Coordinated Air Use Management).  
However, any modeling already submitted or in progress based on that SIL (10 µg/m3) 
will not need to be reaccomplished.  For the public record applicants can refer to EPA’s 
and APD’s guidance in their air quality analysis to justify the use of an interim SIL. 
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Page 12. Use of the Interim SIL. Results from the SCREEN3 model may be used for  
major and minor projects. For minor NSR, the applicant may compare the interim de 
minimis to 
 
	  the highest modeled 1-hour NO2 concentration predicted across all receptors 


based on 1-year of APD designated meteorological dataset for the project, or  
 


 	 the highest of the 5-year average of the maximum modeled 1-hour NO2 


concentration predicted each year at each receptor based on the APD 
designated 5-year meteorological dataset for the project. 


 
If the project is less than or equal to the de minimis, no further review is needed.  If the 
project concentrations exceed the de minimis value, a site-wide NO2 NAAQS analysis 
must be performed. 
 
Fox Memo  
 
Page 14.  Introduction.  EPA provides general guidance in 40 CFR Part 51 Appendix W  
on how to conduct an air quality analysis.  In the Fox memo, EPA clarifies guidance 
contained in Appendix W that does not specifically address procedures for the 1-hour  
NO2 NAAQS, and provides selected interim implementation guidance. In general 
 
	  For major NSR, follow EPA guidance contained in the referenced EPA 


memoranda as annotated by APD. 
 


	  Do not back calculate from an annual concentration to obtain a 1-hour  
concentration. 
 


	  Design the size of the receptor grid to be large enough to show that  
concentrations are decreasing from the site. 
 


	  Include nearby off-property emissions in the inventory, as applicable. Obtain a 
short-term 1-hour NO2 retrieval from the PSDB to a maximum distance of 50 
kilometers from the site. For PSD, include any technically complete (sent to 2nd 
Public Notice) or recently issued permits, as applicable.   
 


	  Provide air quality data in the area near the proposed facility. The air quality is 
the ambient background concentration that is added to the maximum predicted 
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concentration. It is the applicant's burden to determine the air quality data to be 
used in the air quality analysis and demonstrate its representativeness.  
 
o 	 The division will provide interim background concentrations for screening 


purposes. Applicants should contact the modeling staff for assistance 
regarding refined background concentrations.  
 


 	 Use conservative screening background concentrations for projects that exceed 
the de minimis concentration. 
 
o 	 For PBR / standard permit demonstrations, as applicable.  Add the screening 


background concentration for the county/region to the predicted concentration 
from the project. If the project plus background is less than or equal to 188 
μg/m³, the demonstration is complete. 
 


o 	 For case-by-case minor source permitting. Follow the procedure for PBR / 
standard permits with prior approval.  The applicant must demonstrate that 
the procedure is appropriate based on factors such as 
 
 Total NO2 emissions at the site 


 
 Facility location and dispersion parameters 


 
 Previous approved modeling results 
 


 6	 Round concentrations to be compared to the NAAQS  to the nearest whole number 
or 1 ppb (decimals 0.5 and greater are rounded up to the nearest whole number, and 
any decimal lower than 0.5 is rounded down to the nearest whole number). 


 
 	 Ratio method. Adjust predicted concentrations from site wide 1-hour emissions  


from other pollutants of combustion. For example, 1-hour SO2 or CO  
concentrations used as a surrogate for 1-hour NO2 concentrations. 
 
o 	 Develop appropriate ratios.7 Example, [NO2  ߯ = (NO2 Q) ( SO2  ) ÷ (SO2 Q)]. 


 
o Add 	 NO2 background concentrations to the adjusted SO2 or CO max


߯


imum 
surrogate concentration. If the project plus background is less than or equal to  
188 μg/m³, the demonstration is complete. 
 


                                                            
6 40 CFR 50 Appen


߯
dix S, 4.2  Rounding Conventions for the 1-hour Primary NO2 NAAQS 



7 Q = emissions;  = concentrations. 
 


1-Hour NO2  July 22, 2010 	 Page 6 
 


5-19







 
 


 	 Use of nearby ambient monitored data -- Planned maintenance, startup, 
shutdown (MSS). 
 
o 	 The site cannot be new and all facilities must have been operating.  


 
o 	 Applicants must demonstrate that the hourly NO2 emission rate being 


requested for the planned MSS maximum allowable emission rate table 
(MAERT) is a value that actually occurred (within approximately plus or minus  
10%). 
 


o	  Applicants can identify the closest NO2 ambient air monitor to the site. 
 
 If a monitor is within approximately 10 kilometers (~ 6 miles), the applicant  


must obtain and provide the highest 1-hour NO2 concentration within at  
least the most recent three years of complete data, as well as the period 
of time the emissions actually occurred.  
 


 If the highest concentration exceeds the 1-hour NO2 NAAQS, or a monitor 
is not within approximately 10 kilometers (~ 6 miles), the applicant must 
coordinate with the permit reviewer to request a modeling meeting or  
conference call with the permit reviewer and modeling staff to determine 
an alternative approach to demonstrate compliance.  This approach may  
require refining the monitored data to account for the form of the standard,  
obtaining representative monitoring data from another location, and/or 
modeling. 
 


	  Uses of nearby ambient monitored data -- PBR/standard permit 
Production/Operation. 
 
o	  The site cannot be new and all facilities must have been operating.  


 
o	  Applicants can identify the closest NO2 ambient air monitor to the site. 


 
 If a monitor is within approximately 10 kilometers (~6 miles), the applicant  


must obtain and provide the highest 1-hour NO2 concentration within at  
least the most recent three years of complete data, as well as the period 
of time the emissions actually occurred. 
 


 If the highest concentration exceeds the 1-hour NO2 NAAQS, or a monitor 
is not within approximately 10 kilometers (~ 6 miles), the applicant must 
coordinate with the air dispersion modeling team to request a modeling 
meeting or conference call with modeling staff to determine an alternative 
approach to demonstrate compliance.  This approach may require refining 
the monitored data to account for the form of the standard, obtaining 
representative monitoring data from another location, and/or modeling. 
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Page 15. SCREEN3 can be used for major and minor projects. APD must preapprove 
the use of SCREEN3 for multiple facilities if the applicant proposes non-standard 
modeling techniques.8   The Industrial Source Complex model with Plume Rise Model 
Enhancements (ISC-PRIME) can be used for minor projects. 
 
Page 15. Tier 2. The NOx / NO2 conversion factor of 75% may be used for PSD and 
minor source screening (SCREEN3) or refined modeling (ISC-PRIME or AERMOD, as  
applicable). 
 
Page 15. Tier 3. Applicants must submit protocols and APD and EPA must preapprove  
the use of the ozone limiting method (OLM) or the Plume Volume Molar Ratio Method 
(PVMRM). This requirement applies to major and minor projects.  
 
Page 18. Emission Inventories.  Applicants can obtain 1-hour NO2 emission rates for 
off-property sources from the Point Source Database (PSDB).  Permit reviewers can 
advise applicants to include emission rates from authorized facilities that are not 
included in the PSDB as applicable.    


                                                            
8 Some standard techniques: use the stack with the worst-case dispersion as a representative 


stack. Assume project maximum emissions are emitted from the representative stack. Or, one run for 
each facility using the maximum hourly emission rate and 1) sum the predicted concentrations from 
overlapping grids or 2) sum the highest concentration anywhere on the grid from each run to determine 
the maximum concentration. Use the following equation to determine the worst-case stack: M =  hs V Ts 
÷ Q  where 
M = a parameter that accounts for the relative influence of stack height, plume rise, and emission rate on 
concentrations; 
hs = the physical stack height in meters; 
V = (π/4) d 2 


s vs = stack gas flow rate in cubic meters per second;  
ds = inside stack diameter  in meters; 
vs = stack gas exit velocity in meters per second;  
Ts = the stack gas exit temperature in Kelvin; and, 
Q = pollutant emission rate in grams per second. 
 
The stack that has the lowest value of M is used as  a representative stack. The sum of the emissions 
from all stacks is assumed to be emitted from the representative stack; that is, the stack whose 
parameters resulted in the lowest value of M.  
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Interim 1-Hour NO2 Screening Background Concentrations  
in micrograms per cubic meter (µg/m3)1 


Region / Specific 
County2 


Screening 
Background 


Region / Specific 
County 


Screening 
Background 


1 70 10 70 
Jefferson 90 
Orange 70 


2 70 


3 70 11 70 
Travis 85 


4 70 12 70 
Dallas 104 Brazoria 75 
Ellis 85 Galveston 75 


Tarrant 107 Harris 120 
Montgomery 75 


5 70 13 70 
Titus 90 Bexar 100 
Rusk 90 


6 70 14 70 
El Paso 124 Nueces 90 


7 70 15 70 
Hildalgo 100 


8 70 16 70 
Webb 100 


9 70 
Freestone 90 
Limestone 90 


These values are conservative and based on available ambient monitoring design 
values (2007-2009) and may change as more research is conducted and/or data 
obtained. 


If a value is too conservative, contact the Air Dispersion Modeling Team to determine if 
a more refined background concentration is available. 


1 Use the value for the region the project will be located in, or county if listed 
2 NAAQS in 188 µg/m3 converted from parts per billion based on standard temperature and pressure 
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Texas Natural Resource Conservation Commission
INTEROFFICE MEMORANDUM


TO: DATE:NSRPD Staff August 3, 1998


FROM: Dom Ruggeri, Team Leader
Air Dispersion Modeling Team (ADMT)


SUBJECT: Modeling Guidance for Exemption 106.512 (Formerly SE 6)


If an applicant meets the general requirements to claim an exemption under this rule, the applicant
must demonstrate that emissions from an exempted source will not cause or contribute to a
violation of the NO  NAAQS [106.512(6)].  One of the methods to show compliance with the NO2             2


NAAQS involves dispersion modeling [106.512(6)(A)].  The applicant can use the following
procedure to conduct the modeling demonstration:


Step 1.  Determine the long-term hourly emission rate for each source.
Use the applicable NO /NO  ratio in Figure 1:  30 TAC §106.512(6)(A) to adjust the hourly rate2 x


for each source.


Step 2.  Determine if the NO  de minimis is exceeded.2


Use EPA’s SCREEN3 or ISCST3 model to determine if the new or modified sources’ emissions
will exceed the NO  de minimis of 1 Fg/m .  If the predicted concentration is # 1 Fg/m , the2


3           3


demonstration is complete.  If not, go to Step 3.


Step 3.  Determine the background concentration from the Screening Background Concentrations
table (attached).  If the predicted concentration plus background is # 100 Fg/m , the3


demonstration is complete.  If not, a full state NAAQS analysis may be required if the screening
background concentration cannot be refined to a more representative value.  Go to Step 4.


Step 4.  Determine if there is a NO  monitor in the county.  If not, go to Step 5.  2


Obtain a background concentration from a representative monitor in the county.  Use the most
recent annual concentration from the Aerometric Information Retrieval System (AIRS)
[www.epa.gov/airsweb/monreps.htm] that is based on at least 6570 hours of observations.  


Convert the concentration from ppm to Fg/m  by multiplying the AIRS concentration by 1887.3


If the predicted concentration plus the monitored background concentration is # 100 Fg/m , the3


demonstration is complete.  If not, a full state NAAQS analysis may be required.  Contact the
ADMT staff for modeling guidance. 


Step 5.  Contact the ADMT staff for assistance in developing a representative background
concentration.  If the predicted concentration plus a representative background concentration is
# 100 Fg/m , the demonstration is complete.  If not, a full state NAAQS analysis may be3


required.  Contact the ADMT staff for modeling guidance. 


Attachment
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SCREENING BACKGROUND CONCENTRATIONS
NO2


August, 1998


Note:  Use regional values unless concentrations for a specific county are provided.


Regional Background / Specific County Background - Annual Concentration (Fg/m )3


Region 1 Region 2  20 Region3 Region 4  Region 5 Region 6  20 Region 7 Region 8 
20 20 20 20 20 20


Potter Lubbock Wichita Collin Rusk El Paso Ector
25 25 25 25 30 70 35


Dallas Smith
55 25


Denton Titus
25 30


Ellis
25


Tarrant
40


Regional Background / Specific County Background - Annual Concentration (Fg/m )3


Region 9 Region 10 Region 11 Region 12 Region 13 Region 14 Region 15 Region 16
20 20 20 20 20 20 20 20


Bell Jefferson Fayette Brazoria Bexar Nueces Cameron Webb
40 35 30 35 50 35 30 25


Limestone Orange Travis Chambers Victoria Hidalgo
25 35 45 25 25 30


McLennan Williamson Ft. Bend 
30 25 35


Robertson Galveston
35 30


Harris
60


Montgomery
25
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Figure 1: 30 TAC 106.512(6)(A)  


 


NOx Emission Rate (Q) 


Device g/hp-hr NO2/NOx Ratio 


IC Engine Less than 2.0 0.4 


IC Engine 2.0 thru 10.0 0.15 + (0.5/Q) 


IC Engine Greater than 10.0 0.2 


Turbines 0.25 


IC Engine with catalytic converter 0.85 
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Appendix B


Screening Factors and Ratio Techniques


Screening Factors. For averaging times greater than one hour, the maximum concentration will


generally be less than the 1-hour value. Use the factors in Table B-1 to convert point and volume


source related concentrations (EPA, 1992a and ADMT memo on the ADMT Internet page for


lead modeling). Do not use the multiplying factors to obtain concentrations from area sources for


averaging times greater than one hour. Concentrations close to an area source will not vary as


much as those for point and volume sources in response to varying wind directions, and the


meteorological conditions which are likely to give maximum 1-hour concentration can persist for


several hours. Therefore, to be conservative, ADMT recommends that the maximum 1-hour


concentrations for area sources be assumed to apply for averaging periods out to 24 hours.


          Table B - 1. Multiplying Factors 


to Convert 1-Hour Point and Volume Source 


   Concentrations to Other Averaging Times 


Averaging Time Multiplying Factor


3-Hour 0.9


8-Hour 0.7


24-Hour 0.4*


Quarterly 0.2*


Annual 0.08*


* Can be used for area sources.


Ratio Technique 1. This technique uses a unit emission rate (1 pound per hour or 1 gram per


second) to determine if the maximum contribution from each permitted source when added


together, independent of time and space, could exceed a standard or ESL. This is a conservative


procedure since the maximum concentration from all sources modeled concurrently cannot be


more than the sum of the maximum concentration from each source modeled separately.


Each source is evaluated separately with a unit emission rate, such as 1 pound per hour or 1 gram


per second; the source's actual location; and the source's proposed stack parameters represented


in the permit application. In the ISC models this is done by setting up a separate source group for
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each source. The SCREEN model can also be used for this demonstration with a separate


SCREEN model run for each source.


The maximum predicted concentration for each source is then multiplied by the appropriate


emission rate factor for each source and for each pollutant. The emission rate factor is the ratio of


the approved emission rate divided by the unit emission rate. 


The sum of the maximum concentrations (for each pollutant, independent of time and space) is


then compared with the threshold of concern for each pollutant. If the sum for any pollutant is


greater than that value, then refined modeling may be required and if so, enter the emission rate


for each source for this pollutant  into the model for additional evaluation so that time and space


are considered. 


Determining individual source contributions to the ALL source group maximum concentration in


the ISC model is not appropriate unless there is only one source or the pollutants are emitted in


exactly the same amount for all sources, or pollutants are emitted in exactly the same ratio for all


sources.


Ratio Technique 2. One pollutant is modeled for all sources with TNRCC approved emission


rates and stack parameters. Other TNRCC approved pollutant emission rates are then compared


with the modeled pollutant emission rate to determine the source which has the maximum ratio.


This maximum ratio is then multiplied by the predicted maximum off-property concentration for


the pollutant modeled. If the resulting maximum concentration exceeds a value of concern, then


additional refined modeling may be needed and, if so, enter the emission rate for each source of


this pollutant into the model.


Ambient Ratio Method. The EPA adopted a new method to predict annual NO  concentrations2


[GAQM, Section 6.2.3 (EPA, 1995a)] that can be applied during screening modeling or refined


modeling. This method consists of two approaches. One approach applies a conversion factor to


the emission rate, and the other applies a conversion factor to the predicted concentration. The


process is outlined in the following steps that do not need to be applied in sequence.


Step 1: Assume total conversion of NO  to NO . Use the NO  emission rate as a surrogate for X  2  X


the NO  emission rate. Conduct screening or refined modeling, as applicable. This approach is 2


conservative but is not realistic. If the concentration exceeds the de minimis or NAAQS (with


background concentration added), go to Step 2.
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Step 2: Apply a conversion factor to the predicted concentration.


Step 2a: Assume limited conversion of NO  to NO . Multiply the predicted annual NO X  2  X


concentration by the national default of 0.75. This approach is conservative. If additional


refinement is needed, go to Step 2b if applicable. 


Step 2b: Obtain a representative factor for conversion of NO  to NO . Multiply the predicted X  2


annual NO  concentration by a measured NO / NO   ratio obtained from a site-specific or X  2  X


representative regional air monitor.


Step 3: Apply a conversion factor to the emission rate.


Step 3a: Assume limited conversion of NO  to NO . Multiply the NO  emission rate by the X  2 X


national default of 0.75. This approach is conservative. Conduct screening or refined modeling, as


applicable. If additional refinement is needed, go to Step 3b, if applicable. 


Step 3b: Obtain a representative factor for conversion of NO  to NO . Multiply the emission rate X 2


by a measured NO / NO  ratio obtained from a site-specific or representative regional monitor.2 X


Conduct screening or refined modeling, as applicable.
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You are here: EPA Home Air and Radiation National Ambient Air Quality Standards (NAAQS)


National Ambient Air Quality Standards (NAAQS)


The Clean Air Act, which was last amended in 1990, requires EPA to set National Ambient Air Quality Standards (40 CFR part 50) 
for pollutants considered harmful to public health and the environment. The Clean Air Act identifies two types of national ambient 
air quality standards. Primary standards provide public health protection, including protecting the health of "sensitive" 
populations such as asthmatics, children, and the elderly. Secondary standards provide public welfare protection, including 
protection against decreased visibility and damage to animals, crops, vegetation, and buildings.


EPA has set National Ambient Air Quality Standards for six principal pollutants, which are called "criteria" pollutants. They are 
listed below. Units of measure for the standards are parts per million (ppm) by volume, parts per billion (ppb) by volume, and 


micrograms per cubic meter of air (µg/m3). 


Pollutant 
[final rule cite]


Primary/  
Secondary


Averaging 
Time Level Form


Carbon Monoxide 
[76 FR 54294, Aug 31, 
2011] 


primary
8-hour 9 ppm Not to be exceeded more than 


once per year1-hour 35 ppm


Lead 
[73 FR 66964, Nov 12, 
2008] 


primary and  
secondary


Rolling 3 
month 
average


0.15 μg/m3 
(1) Not to be exceeded


Nitrogen Dioxide 
[75 FR 6474, Feb 9, 2010] 
[61 FR 52852, Oct 8, 1996]


primary 1-hour 100 ppb 98th percentile, averaged over 3 
years


primary and 
secondary Annual 53 ppb (2) Annual Mean


Ozone 
[73 FR 16436, Mar 27, 
2008]


primary and  
secondary 8-hour 0.075 ppm (3)


Annual fourth-highest daily 
maximum 8-hr concentration, 
averaged over 3 years


Particle Pollution 
[71 FR 61144,  
Oct 17, 2006]


PM2.5
primary and  
secondary


Annual 15 μg/m3 annual mean, averaged over 3 
years


24-hour 35 μg/m3 98th percentile, averaged over 3 
years


PM10
primary and 
secondary 24-hour 150 μg/m3


Not to be exceeded more than 
once per year on average over 3 
years


Sulfur Dioxide 
[75 FR 35520, Jun 22, 2010] 
[38 FR 25678, Sept 14, 
1973]


primary 1-hour 75 ppb (4)
99th percentile of 1-hour daily 
maximum concentrations, 
averaged over 3 years


secondary 3-hour 0.5 ppm Not to be exceeded more than 
once per year


as of October 2011


(1) Final rule signed October 15, 2008.  The 1978 lead standard (1.5 µg/m3 as a quarterly average) remains in effect until one year after an area is 
designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect until 
implementation plans to attain or maintain the 2008 standard are approved.


(2) The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison to the 1-
hour standard.


(3) Final rule signed March 12, 2008.  The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour concentration, averaged over 
3 years) and related implementation rules remain in place.  In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not to be exceeded more than 
once per year) in all areas, although some areas have continued obligations under that standard (“anti-backsliding”).  The 1-hour ozone standard is 
attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.


(4) Final rule signed June 2, 2010.  The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking.  However, these standards 
remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for the 1971 standards, 
where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standard are approved.


See historical tables of NAAQS standards


Carbon Monoxide
Lead
Nitrogen Dioxide
Ozone
Particle Pollution
Sulfur Dioxide


 


Air and Radiation


http://www.epa.gov/air/criteria.html
Last updated on Tuesday, November 08, 2011


Page 1 of 1National Ambient Air Quality Standards (NAAQS) | Air and Radiation | US EPA


12/19/2011http://www.epa.gov/air/criteria.html
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 


 


P.O. Box 13087   •   Austin, Texas 78711-3087   •   512-239-1000   •   tceq.texas.gov 


How is our customer service?     tceq.texas.gov/customersurvey 
printed on recycled paper 


 


July 24, 2013 
MR CLINT COWAN 
SENIOR DIRECTOR OF ENVIRONMENT 
800 E SONTERRA BLVD STE 400 
SAN ANTONIO TX  78258-3941    
 
Standard Permit Registration Number:   93813 Renewal Date: December 13, 2020 
Location 9850 Fm 1942 Rd 
City/County:   Baytown, Chambers County 
Project Description/Unit:  Update Emission Representations for the FRAC I Plant at the 


Lone Star NGL Mont Belvieu Gas Plant 
Regulated Entity Number:   RN106018260 
Customer Reference Number:   CN604309419 
New or Existing Site:   Existing 
Oil and Gas Standard Permit (Non-rule)  Effective Date: 02/27/2011 
 
Lone Star NGL Fractionators, LLC  has registered the emissions associated with the update of 
emission representations for the FRAC I Plant at the Lone Star NGL Mont Belvieu Gas Plant 
under the standard permit listed above as authorized by the Commissioners pursuant to Title 30 
Texas Administrative Code § 116.602 (30 TAC § 116.602).  Emissions are listed on the attached 
table. For rule information see www.tceq.texas.gov/permitting/air/nav/standard.html.  
 
Planned MSS emissions for miscellaneous activities have been reviewed. These authorized MSS 
emissions are included on the emissions table. No other planned MSS emissions have been 
represented or reviewed.  
 
The company is also reminded that these facilities may be subject to and must comply with 
other state and federal air quality requirements. 
 
If you have questions, please contact Ms. Donna Wurst at (512) 239-5258. This action is taken 
under the authority delegated by the Executive Director of the TCEQ. 
 
Sincerely, 


 
Anne M. Inman, P.E., Manager 
Rule Registrations Section 
Air Permits Division 
 
cc: Air Section Manager, Region 12 - Houston 
 
Project Number: 192808 
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Texas Commission on Environmental Quality Page 1
Chapter 116 - Control of Air Pollution by Permits
for New Construction or Modification


SUBCHAPTER F:  STANDARD PERMITS
§§116.601 - 116.606, 116.610, 116.611, 116.614,


116.615, 116.617, 116.620
Effective April 17, 2014


§116.601. Types of Standard Permits.


(a) For the purposes of this chapter a standard permit is either: 


(1) one that was adopted by the commission in accordance with Texas 
Government Code, Chapter 2001, Subchapter B, into this subchapter; or 


(2) one that is issued by the commission in accordance with §116.603 of 
this title (relating to Public Participation in Issuance of Standard Permits). 


(b) Any standard permit in this subchapter adopted by the commission shall 
remain in effect until it is repealed under the APA. If any adopted standard permit is 
repealed and replaced, facilities may continue to be authorized until the date of 
registration required by subsection (e) of this section. 


(c) A registration to use a standard permit adopted by the commission in this 
subchapter shall be renewed by the applicant under the requirements of §116.604 of this 
title (relating to Duration and Renewal of Registrations to use Standard Permits) by the 
tenth anniversary of the date of the original registration. 


(d) If a standard permit in this subchapter adopted by the commission is repealed 
and replaced, with no changes, by a standard permit issued by the commission, any 
existing registration to use the repealed standard permit will be automatically converted 
to a registration to use the new standard permit, if the facility continues to meet the 
requirements. An automatically converted registration to use a standard permit shall be 
renewed by the applicant under the requirements of §116.604 of this title by the tenth 
anniversary of the date of the new registration. 


(e) If a standard permit adopted by the commission in this subchapter is repealed 
and replaced with a standard permit issued by the commission, and the requirements of 
the standard permit are changed in the process, persons registered to use the repealed 
standard permit shall register to use the issued standard permit by the later of either the 
deadline established in the issued standard permit, or the tenth anniversary of the 
original registration. The commission shall notify, in writing, all persons registered to 
use the repealed standard permit of the date by which a new registration must be 
submitted. Persons not wishing to register for the issued standard permit shall have the 
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(2) Before the date the facility is required to comply with the amendment, 
the standard permit, as it read before the amendment, applies to the facility.


(3) The commission will consider the following when determining whether 
to amend or revoke a standard permit:


(A) whether a condition of air pollution exists;


(B) the applicability of other state or federal standards that apply or
will apply to the types of facilities covered by the standard permit;


(C) requests from the regulated community or the public to amend 
or revoke a standard permit consistent with the requirements of the TCAA; and


(D) whether the standard permit requires best available control 
technology.


(e) The commission may require, upon issuance of an amended standard permit, 
or on a date otherwise provided, the owner or operator of a facility to submit a 
registration to use the amended standard permit in accordance with the requirements of 
§116.611 of this title (relating to Registration to Use a Standard Permit).


(f) If the commission revokes a standard permit, it will provide written notice to 
affected registrants prior to the revocation of the standard permit. The notice will advise 
registrants that they must apply for a permit under this chapter or qualify for an 
authorization under Chapter 106 of this title (relating to Exemptions from Permitting).


(g) The issuance, amendment, or revocation of a standard permit or the issuance, 
renewal, or revocation of a registration to use a standard permit is not subject to Texas 
Government Code, Chapter 2001.


Adopted December 16, 1999 Effective January 11, 2000


§116.606.  Delegation.


The commission may delegate to the executive director any authority in this 
subchapter.


Adopted December 16, 1999 Effective January 11, 2000


§116.610. Applicability.
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(a) Under the Texas Clean Air Act, §382.051, a project that meets the 
requirements for a standard permit listed in this subchapter or issued by the 
commission is hereby entitled to the standard permit, provided the following conditions 
listed in this section are met. For the purposes of this subchapter, project means the 
construction or modification of a facility or a group of facilities submitted under the 
same registration. 


(1) Any project that results in a net increase in emissions of air 
contaminants from the project other than water, nitrogen, ethane, hydrogen, oxygen, or 
greenhouse gases (GHGs) as defined in §101.1 of this title (relating to Definitions), or 
those for which a national ambient air quality standard has been established must meet 
the emission limitations of §106.261 of this title (relating to Facilities (Emission 
Limitations)), unless otherwise specified by a particular standard permit. 


(2) Construction or operation of the project must be commenced prior to 
the effective date of a revision to this subchapter under which the project would no 
longer meet the requirements for a standard permit. 


(3) The proposed project must comply with the applicable provisions of 
the Federal Clean Air Act (FCAA), §111 (concerning New Source Performance Standards) 
as listed under 40 Code of Federal Regulations (CFR) Part 60, promulgated by the 
United States Environmental Protection Agency (EPA). 


(4) The proposed project must comply with the applicable provisions of 
FCAA, §112 (concerning Hazardous Air Pollutants) as listed under 40 CFR Part 61, 
promulgated by the EPA. 


(5) The proposed project must comply with the applicable maximum 
achievable control technology standards as listed under 40 CFR Part 63, promulgated by 
the EPA under FCAA, §112 or as listed under Chapter 113, Subchapter C of this title 
(relating to National Emissions Standards for Hazardous Air Pollutants for Source 
Categories (FCAA, §112, 40 CFR Part 63)). 


(6) If subject to Chapter 101, Subchapter H, Division 3 of this title (relating 
to Mass Emissions Cap and Trade Program) the proposed facility, group of facilities, or 
account must obtain allocations to operate. 


(b) Any project that constitutes a new major stationary source or major 
modification as defined in §116.12 of this title (relating to Nonattainment and 
Prevention of Significant Deterioration Review Definitions) because of emissions of air 
contaminants other than greenhouse gases is subject to the requirements of §116.110 of 
this title (relating to Applicability) rather than this subchapter. Notwithstanding any 
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provision in any specific standard permit to the contrary, any project that constitutes a 
new major stationary source or major modification which is subject to Subchapter B, 
Division 6 of this chapter (relating to Prevention of Significant Deterioration Review) 
due solely to emissions of greenhouse gases may use a standard permit under this
chapter for air contaminants that are not greenhouse gases.


(c) Persons may not circumvent by artificial limitations the requirements of 
§116.110 of this title. 


(d) Any project involving a proposed affected source (as defined in §116.15(1) of 
this title (relating to Section 112(g) Definitions)) shall comply with all applicable 
requirements under Subchapter E of this chapter (relating to Hazardous Air Pollutants: 
Regulations Governing Constructed or Reconstructed Major Sources (FCAA, §112(g), 40 
CFR Part 63)). Affected sources subject to Subchapter E of this chapter may use a 
standard permit under this subchapter only if the terms and conditions of the specific 
standard permit meet the requirements of Subchapter E of this chapter.


Adopted March 26, 2014 Effective April 17, 2014


§116.611. Registration to Use a Standard Permit.


(a) If required, registration to use a standard permit shall be sent by certified 
mail, return receipt requested, or hand delivered to the executive director, the 
appropriate commission regional office, and any local air pollution program with 
jurisdiction, before a standard permit can be used. The registration must be submitted 
on the required form and must document compliance with the requirements of this 
section, including, but not limited to: 


(1) the basis of emission estimates; 


(2) quantification of all emission increases and decreases associated with 
the project being registered; 


(3) sufficient information as may be necessary to demonstrate that the 
project will comply with §116.610(b) of this title (relating to Applicability); 


(4) information that describes efforts to be taken to minimize any 
collateral emissions increases that will result from the project; 


(5) a description of the project and related process; and 


(6) a description of any equipment being installed. 
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(b) Construction may begin any time after receipt of written notification from the 
executive director that there are no objections or 45 days after receipt by the executive 
director of the registration, whichever occurs first, except where a different time period 
is specified for a particular standard permit or the source obtains a prevention of 
significant deterioration permit for greenhouse gases as provided in §116.164(a) of this 
title (relating to Prevention of Significant Deterioration Applicability for Greenhouse 
Gases Sources). 


(c) In order to avoid applicability of Chapter 122 of this title (relating to Federal 
Operating Permits), a certified registration shall be submitted. The certified registration 
must state the maximum allowable emission rates and must include documentation of 
the basis of emission estimates and a written statement by the registrant certifying that 
the maximum emission rates listed on the registration reflect the reasonably anticipated 
maximums for operation of the facility. The certified registration shall be amended if the 
basis of the emission estimates changes or the maximum emission rates listed on the 
registration no longer reflect the reasonably anticipated maximums for operation of the 
facility. The certified registration shall be submitted to the executive director; to the 
appropriate commission regional office; and to all local air pollution control agencies 
having jurisdiction over the site. Certified registrations must also be maintained in 
accordance with the requirements of §116.115 of this title (relating to General and 
Special Conditions). 


(1) Certified registrations established prior to December 11, 2002, shall be 
submitted on or before February 3, 2003. 


(2) Certified registrations established on or after December 11, 2002, shall 
be submitted no later than the date of operation.


(3) Certified registrations established for greenhouse gases (as defined in 
§101.1 of this title (relating to Definitions)) on or after the effective date of EPA's final 
action approving amendments to §122.122 of this title (relating to Potential to Emit) 
into the State Implementation Plan shall be submitted: 


(A) for existing sites that emit or have the potential to emit 
greenhouse gases, no later than 12 months after the effective date of EPA's final action 
approving amendments to §122.122 of this title as a revision to the Federal Operating 
Permits Program; or


(B) for new sites that emit or have the potential to emit greenhouse 
gases, no later than the date of operation. 
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Adopted March 26, 2014 Effective April 17, 2014


§116.614.  Standard Permit Fees.


Any person who registers to use a standard permit or an amended standard 
permit, or to renew a registration to use a standard permit shall remit, at the time of 
registration, a flat fee of $900 for each standard permit being registered, unless 
otherwise specified in a particular standard permit. No fee is required if a registration is 
automatically renewed by the commission. All standard permit fees will be remitted in 
the form of a check, certified check, electronic funds transfer, or money order made 
payable to the Texas Commission on Environmental Quality (TCEQ) and delivered with 
the permit registration to the TCEQ, P.O. Box 13088, MC 214, Austin, Texas 78711-3087. 
No fees will be refunded.


Adopted September 25, 2002 Effective October 20, 2002


§116.615.  General Conditions.


The following general conditions are applicable to holders of standard permits, 
but will not necessarily be specifically stated within the standard permit document.


(1) Protection of public health and welfare. The emissions from the facility, 
including dockside vessel emissions, must comply with all applicable rules and 
regulations of the commission adopted under Texas Health and Safety Code, Chapter 
382, and with the intent of the Texas Clean Air Act (TCAA), including protection of 
health and property of the public.


(2) Standard permit representations. All representations with regard to 
construction plans, operating procedures, and maximum emission rates in any 
registration for a standard permit become conditions upon which the facility or changes 
thereto, must be constructed and operated. It is unlawful for any person to vary from 
such representations if the change will affect that person's right to claim a standard 
permit under this section. Any change in condition such that a person is no longer 
eligible to claim a standard permit under this section requires proper authorization 
under §116.110 of this title (relating to Applicability). If the facility remains eligible for a 
standard permit, the owner or operator of the facility shall notify the executive director 
of any change in conditions which will result in a change in the method of control of 
emissions, a change in the character of the emissions, or an increase in the discharge of 
the various emissions as compared to the representations in the original registration or 
any previous notification of a change in representations. Notice of changes in 
representations must be received by the executive director no later than 30 days after 
the change.
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(3) Standard permit in lieu of permit amendment. All changes authorized 
by standard permit to a facility previously permitted under §116.110 of this title shall be 
administratively incorporated into that facility's permit at such time as the permit is 
amended or renewed.


(4) Construction progress. Start of construction, construction 
interruptions exceeding 45 days, and completion of construction shall be reported to the 
appropriate regional office not later than 15 working days after occurrence of the event, 
except where a different time period is specified for a particular standard permit.


(5) Start-up notification.


(A) The appropriate air program regional office of the commission 
and any other air pollution control agency having jurisdiction shall be notified prior to 
the commencement of operations of the facilities authorized by a standard permit in 
such a manner that a representative of the executive director may be present.


(B) For phased construction, which may involve a series of units 
commencing operations at different times, the owner or operator of the facility shall 
provide separate notification for the commencement of operations for each unit.


(C) Prior to beginning operations of the facilities authorized by the 
permit, the permit holder shall identify to the Office of Permitting, Remediation, and 
Registration, the source or sources of allowances to be utilized for compliance with 
Chapter 101, Subchapter H, Division 3 of this title (relating to Mass Emissions Cap and 
Trade Program).


(D) A particular standard permit may modify start-up notification 
requirements.


(6) Sampling requirements. If sampling of stacks or process vents is 
required, the standard permit holder shall contact the commission's appropriate 
regional office and any other air pollution control agency having jurisdiction prior to 
sampling to obtain the proper data forms and procedures. All sampling and testing 
procedures must be approved by the executive director and coordinated with the 
regional representatives of the commission. The standard permit holder is also 
responsible for providing sampling facilities and conducting the sampling operations or 
contracting with an independent sampling consultant.


(7) Equivalency of methods. The standard permit holder shall demonstrate 
or otherwise justify the equivalency of emission control methods, sampling or other 
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emission testing methods, and monitoring methods proposed as alternatives to methods 
indicated in the conditions of the standard permit. Alternative methods must be applied 
for in writing and must be reviewed and approved by the executive director prior to their 
use in fulfilling any requirements of the standard permit.


(8) Recordkeeping. A copy of the standard permit along with information 
and data sufficient to demonstrate applicability of and compliance with the standard 
permit shall be maintained in a file at the plant site and made available at the request of 
representatives of the executive director, the United States Environmental Protection 
Agency, or any air pollution control agency having jurisdiction. For facilities that 
normally operate unattended, this information shall be maintained at the nearest staffed 
location within Texas specified by the standard permit holder in the standard permit 
registration. This information must include, but is not limited to, production records 
and operating hours. Additional recordkeeping requirements may be specified in the 
conditions of the standard permit. Information and data sufficient to demonstrate 
applicability of and compliance with the standard permit must be retained for at least 
two years following the date that the information or data is obtained. The copy of the 
standard permit must be maintained as a permanent record.


(9) Maintenance of emission control. The facilities covered by the standard 
permit may not be operated unless all air pollution emission capture and abatement 
equipment is maintained in good working order and operating properly during normal 
facility operations. Notification for emissions events and scheduled maintenance shall 
be made in accordance with §101.201 and §101.211 of this title (relating to Emissions 
Event Reporting and Recordkeeping Requirements; and Scheduled Maintenance, 
Startup, and Shutdown Reporting and Recordkeeping Requirements).


(10) Compliance with rules. Registration of a standard permit by a 
standard permit applicant constitutes an acknowledgment and agreement that the 
holder will comply with all rules, regulations, and orders of the commission issued in 
conformity with the TCAA and the conditions precedent to the claiming of the standard 
permit. If more than one state or federal rule or regulation or permit condition are 
applicable, the most stringent limit or condition shall govern. Acceptance includes 
consent to the entrance of commission employees and designated representatives of any 
air pollution control agency having jurisdiction into the permitted premises at 
reasonable times to investigate conditions relating to the emission or concentration of 
air contaminants, including compliance with the standard permit.


(11) Distance limitations, setbacks, and buffer zones. Notwithstanding any 
requirement in any standard permit, if a standard permit for a facility requires a 
distance, setback, or buffer from other property or structures as a condition of the 
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permit, the determination of whether the distance, setback, or buffer is satisfied shall be 
made on the basis of conditions existing at the earlier of:


(A) the date new construction, expansion, or modification of a 
facility begins; or


(B) the date any application or notice of intent is first filed with the 
commission to obtain approval for the construction or operation of the facility.


Adopted February 21, 2007 Effective March 15, 2007


§116.617. State Pollution Control Project Standard Permit.


(a) Scope and applicability.


(1) This standard permit applies to pollution control projects undertaken 
voluntarily or as required by any governmental standard, that reduce or maintain 
currently authorized emission rates for facilities authorized by a permit, standard 
permit, or permit by rule.


(2) The project may include:


(A) the installation or replacement of emissions control equipment;


(B) the implementation or change to control techniques; or


(C) the substitution of compounds used in manufacturing 
processes. 


(3) This standard permit must not be used to authorize the installation of 
emission control equipment or the implementation of a control technique that: 


(A) constitutes the complete replacement of an existing production 
facility or reconstruction of a production facility as defined in 40 Code of Federal 
Regulations §60.15(b)(1) and (c); or


(B) the executive director determines there are health effects 
concerns or the potential to exceed a national ambient air quality standard criteria 
pollutant or contaminant that results from an increase in emissions of any air 
contaminant until those concerns are addressed by the registrant to the satisfaction of 
the executive director; or 
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Air Quality Standard Permit for 
Oil and Gas Handling and Production Facilities 


Effective November 8, 2012 


(a) Applicability. This standard permit applies to all stationary facilities, or groups 
of facilities, at a site which handle gases and liquids associated with the 
production, conditioning, processing, and pipeline transfer of fluids or gases 
found in geologic formations on or beneath the earth’s surface including, but not 
limited to, crude oil, natural gas, condensate, and produced water with the 
following conditions. 


(1) The requirements in paragraphs (a)-(k) of this standard permit are 
applicable in only for new projects and dependent facilities located in the 
Barnett Shale (Cooke, Dallas, Denton, Ellis, Erath, Hill, Hood, Jack, 
Johnson, Montague, Palo Pinto, Parker, Somervell, Tarrant, and Wise 
Counties) on or after April 1, 2011. For all other new projects and 
dependent facilities in all other counties of the state, paragraph (l) of this 
standard permit is applicable.  


(2) Only one Air Quality Standard Permit for Oil and Gas Handling and 
Production Facilities for an oil and gas site (OGS) may be registered for a 
combination of dependent facilities and authorizes all facilities in sweet or 
sour service. This standard permit may not be used if operationally 
dependent facilities are authorized by the permit by rule in Title 30, Texas 
Administrative Code (30 TAC) §106.352, Oil and Gas Handling and 
Production Facilities, or a permit under 30 TAC §116.111,General 
Application. Existing authorized facilities, or groups of facilities, at an OGS 
under this standard permit which are not changing certified character or 
quantity of emissions must only meet subsections (i) and (k) of this 
standard permit (protectiveness review and planned maintenance, startup, 
and shutdown (MSS) requirements) and otherwise retain their existing 
authorization. Other facilities which are not covered under this standard 
permit may be authorized by other authorizations at an OGS if (b)(6) and 
(k) of this standard permit are met.  


(3) This standard permit does not relieve the owner or operator from 
complying with any other applicable provision of the Texas Health and 
Safety Code, Texas Water Code, rules of the Texas Commission on 
Environmental Quality (TCEQ), or any additional local, state or federal 
regulations. Emissions that exceed the limits in this standard permit are 
not authorized and are violations.   


(4) Emissions from upsets, emergencies, or malfunctions are not authorized 
by this standard permit. This standard permit does not regulate methane, 
ethane, or carbon dioxide. 
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(b) Definitions and Scope.  


(1) Facility is a discrete or identifiable structure, device, item, equipment, or 
enclosure that constitutes or contains a stationary source. Stationary 
sources associated with a mine, quarry, or well test lasting less than 72 
hours are not considered facilities.  


(2) Receptor includes any building which is in use as a single or multi-family 
residence, school, day-care, hospital, business, or place of worship at the 
time this standard permit is registered. A residence is a structure primarily 
used as a permanent dwelling. A business is a structure that is occupied for 
at least 8 hours a day, 5 days a week, and does not include businesses who 
are handling or processing materials as described in subsection (a). This 
term does not include structures occupied or used solely by the owner or 
operator of the oil and gas facility, or the mineral rights owner of the 
property upon which the facility is located. All measurements of distance 
to receptors shall be taken from the emission release point at the oil and 
gas facility that is nearest to the point on the building that is nearest to the 
oil and gas facility.  


(3) An OGS is defined as all facilities which meet the following:  
(A) Located on contiguous or adjacent properties;  
(B) Under common control of the same person (or persons under 


common control); and 
(C) Designated under same 2-digit standard industrial classification 


(SIC) codes. 


(4) For purposes of determining applicability of 30 TAC Chapter 122, Federal 
Operating Permits, the definitions of 30 TAC §122.10, General Definitions, 
apply. 


(5) A project under this standard permit is defined as the following and must 
meet all requirements of this standard permit prior to construction or 
implementation of changes. 
(A) Any new facility or new group of operationally dependent facilities 


at an OGS; or  
(B) Physical changes to existing authorized facilities or group of 


facilities at an OGS which increase the potential to emit over 
previously registered emission limits; or 


(C) Operational changes to existing authorized facilities or group of 
facilities at an OGS which increase the potential to emit over 
previously registered emission limits. 


(6) For purposes of registration under this standard permit, the following 
facilities shall be included: 
(A) All facilities or groups of facilities at an OGS which are operationally 


dependent on each other;
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(B) Facilities must be located within a 1/4 mile of a project emission 


point, vent, or fugitive component, except for those components 
excluded in (b)(6)(C) of this standard permit; 


(C) If piping or fugitive components are the only connection between 
facilities and the distance between facilities exceeds 1/4 mile, then 
the facilities are considered separate for purposes of this 
registration; 


(D) The boundaries of the registration become fixed at the time this 
standard permit is registered. No individual facility may be 
authorized under more than one registration;  


(E) Any facility or group of facilities authorized under an existing 
standard permit registration which is operationally dependent on a 
project must be revised to incorporate the project; and 


(F) A registration may include facilities which are claiming 30 TAC 
§116.620, Installation and/or Modification of Oil and Gas Facilities 
as well as projects which are claiming this standard permit. Existing 
authorized facilities, or group of facilities, at an OGS under this 
standard permit which are not changing registered and certified 
character or quantity of emissions must only meet paragraphs (i) 
and (k) of this standard permit (the protectiveness review and 
planned maintenance, startup, and shutdown (MSS) requirements) 
until the registration is renewed after December 31, 2015, after 
which paragraphs (a) – (k) of this standard permit apply. 


 
(7) For purposes of all previous claims of this standard permit (or any 


previous version of this standard permit) where no project is occurring: 
(A) Existing authorized facilities, or group of facilities, which have not 


registered planned MSS activity emissions prior to the effective 
dates in (a)(1) of this standard permit must meet paragraph (i) of 
this standard permit (planned MSS) no later than January 5, 2012; 
or 


(B) Existing authorized facilities, or group of facilities, which have 
registered planned MSS activity emissions and compliance with 
30 TAC §116.620(a)(1) has been demonstrated prior to the effective 
dates in (a)(1) of this standard permit, must meet paragraph (i) of 
this standard permit (planned MSS) no later than the registration 
renewal submitted after December 31, 2015.  


(8) For purposes of ensuring protection of public health and welfare and 
demonstrating compliance with applicable ambient air standards and 
effects screening levels, the impacts analysis as specified in paragraph (k) 
of this standard permit must be completed. 
(A) All impacts analysis must be done on a contaminant-by-


contaminant basis for any net project increases. If a claim under 
this standard permit is only for planned MSS under paragraph (i) of 
this standard permit, the analysis shall evaluate planned MSS 
scenarios only. 
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(B) Hourly and annual emissions shall be limited based on the most 
stringent of paragraphs (h) or (k) of this standard permit. 


(c) Authorized Facilities, Changes and Activities.  


(1) For existing OGS which are authorized by previous versions of this 
standard permit:  
(A) A project requires registration unless otherwise specified.  
(B) The following projects do not require registration, but must comply 


with best management practices in paragraph (e) of this standard 
permit, compliance demonstrations in paragraphs (i) and (j) of this 
standard permit and must be incorporated into the registration at 
the next revision or certification:  
(i) Addition of any piping, fugitive components, any other new 


facilities that increase registered emissions less than or equal 
to 1.0 tpy volatile organic compounds (VOC), 5.0 tpy 
nitrogen oxides (NOx), 0.01 tpy benzene, and 0.05 tpy 
hydrogen sulfide (H2S) over a rolling 12-month period;   


(ii) Changes to any existing facilities that increase registered 
emissions less than or equal to 1.0 tpy VOC, 5.0 tpy nitrogen 
oxides (NOx), 0.01 tpy benzene, and 0.05 tpy H2S over a 
rolling 12-month period; or 


(iii) Total increases over a rolling 60-month period that are less 
than or equal to 5.0 tpy VOC or NOX, 0.05 tpy benzene, or 
0.1 tpy H2S; or 


(iv) Addition of any new engine rated less than 100 horsepower 
(hp); or 


(v) Replacement of any facility if the new facility does not 
increase the previous registered emissions. 


(C) In lieu of registering proposed changes under this standard permit, 
incremental emissions increases associated with construction of 
new facilities or changes to existing facilities may be authorized by 
30 TAC §106.261, Facilities (Emission Limitations) or §106.262, 
Facilities (Emissions and Distance Limitations), if the maximum 
worst-case emissions also meet the limitations established by 
paragraphs (b)(8) and (k) of this standard permit for all air 
contaminants with proposed increases.  


(2) All authorizations under this standard permit shall meet the following: 
(A) New, changed, or replacement facilities shall not exceed the thresholds 


for major source or major modification as defined in 30 TAC §116.12, 
Nonattainment and Prevention of Significant Deterioration Review 
Definitions, and in Federal Clean Air Act §112(g) or §112(j); 


(B) All facilities shall comply with all applicable 40 Code of Federal 
Regulations (CFR), Parts 60, 61, and 63 requirements for New Source 
Performance Standards (NSPS), National Emission Standards for 
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Hazardous Air Pollutants (NESHAP), and Maximum Achievable 
Control Technology (MACT); and 


(C) All facilities shall comply with all applicable requirements of 
30 TAC Chapters 111, Control of Air Pollution from Visible 
Emissions and Particulate Matter, 112, Control of Air Pollution from 
Sulfur Compounds, 113, Standards of Performance for Hazardous 
Air Pollutants and for Designated Facilities and Pollutants, 
115, Control of Air Pollution from Volatile Organic Compounds), 
and 117, Control of Air Pollution from Nitrogen Compounds. 


(3) To be eligible for this standard permit an applicant: 
(A) shall meet all applicable requirements as set forth in this standard 


permit; 
(B) shall not misrepresent or fail to fully disclose all relevant facts in 


obtaining the permit; and 
(C) shall not be indebted to the state for failure to make payment of 


penalties or taxes imposed by the statutes or rules within the 
commission’s jurisdiction. 


(4) All facilities related to the operation of any OGS, under any version of this 
standard permit (or co-located at a site with an OGS standard permit), 
previously authorized by, and continuing to meet, the conditions of a 
permit by rule under 30 TAC Chapter 106, Permits by Rule (or any 
historical version) must: 
(A) Be incorporated into this standard permit in any initial registration, 


revision, or renewal for this standard permit. These facilities will 
become authorized by this standard permit and previous 
authorizations will be voided.  


(B) Meet all emission limits established by this standard permit and 
review in accordance with paragraph (b)(8) of this standard permit. 


(C) Meet requirements of paragraphs (e), (i), and (j) of this standard 
permit for Best Management Practices and Minimum 
Requirements, Planned MSS, and associated Records, Sampling 
and Monitoring of this standard permit. 


(D) Only if facilities or groups of facilities are changed in such a way as 
to increase the potential to emit, production processing capacity, or 
registered emission rate, the requirements in paragraph (e) (BACT) 
of this standard permit are required to be met. In all other cases, 
these facilities are not required to meet paragraph (e) of this 
standard permit.  


(d) Facilities and Exclusions 


(1) Only the following specific facilities and groups of facilities have been 
evaluated for this standard permit, along with supporting infrastructure 
equipment and facilities, and may be included in a registration: 
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(A) Fugitive components, including valves, pressure relief valves, pipe 


flanges and connectors, pumps, compressors, stuffing boxes, 
instrumentation and meters, natural gas driven pneumatic pumps, 
and other similar devices with seals that separate process and waste 
material from the atmosphere and the associated piping; 


(B) Separators, including all gas, oil, and water physical separation 
units; 


(C) Treatment and processing equipment, including heater-treaters, 
methanol injection, glycol dehydrators, molecular or mole sieves, 
amine sweeteners, H2S scavenger chemical reaction vessels for 
sulfur removal, and iron sponge units; 


(D) Cooling towers and associated heat exchangers; 
(E) Gas recovery units, including cryogenic expansion, absorption, 


adsorption, heat exchangers, and refrigeration units; 
(F) Combustion units, including engines, turbines, boilers, reboilers, 


and heaters; 
(G) Storage tanks for crude oil, condensate, produced water fuels, 


treatment chemicals, slop and sump oils and pressure tanks with 
liquified petroleum gases; 


(H) Surface facilities associated with underground storage of gas or 
liquids; 


(I) Truck loading equipment; 
(J) Control equipment, including vapor recovery systems, glycol and 


amine reboiler condensers, flares, vapor combustors, and thermal 
oxidizers; and  


(K) Temporary facilities used for planned maintenance, and temporary 
control devices for planned start-ups and shutdowns.  


(2) Exclusions. The following are not authorized under this standard permit: 
(A) Sour water strippers or sulfur recovery units; 
(B) Carbon dioxide hot carbonate processing units; 
(C) Water injection facilities (these facilities may otherwise be 


authorized by 30 TAC §106.351, Salt Water Disposal); 
(D) Liquefied petroleum gases, crude oil, or condensate transfer or 


loading into or from railcars, ships, or barges. These facilities may 
otherwise be authorized by 30 TAC §106.261, Facilities (Emission 
Limitations)) and §106.262, Facilities (Emissions and Distance 
Limitations); 


(E) Incinerators for solid waste destruction; 
(F) Remediation of petroleum contaminated water and soil. These 


facilities may otherwise be authorized by 30 TAC §106.533, 
Remediation; and   


(G) Cooling Towers and heat exchangers with direct contact with 
gaseous or liquid process streams containing VOC, H2S, halogens or 
halogen compounds, cyanide compounds, inorganic acids, or acid 
gases.
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(e) Best Management Practices (BMP) and Best Available Control 
Technology (BACT) Requirements. For any project, and any associated 
emission control equipment registered under this standard permit this paragraph 
shall be met as applicable. These requirements are not applicable to existing, 
unchanging facilities until any renewal submitted after December 31, 2015.  


(1) All facilities which have the potential to emit air contaminants must be 
maintained in good working order and operated properly during facility 
operations. Each operator shall establish and maintain a program to 
replace, repair, and/or maintain facilities to keep them in good working 
order. The minimum requirements of this program shall include: 
(A) Compliance with manufacturer's specifications and recommended 


programs applicable to equipment performance and effect on 
emissions, or alternatively, an owner or operator developed 
maintenance plan for such equipment that is consistent with good 
air pollution control practices. 


(B) Cleaning and routine inspection of all equipment; and  
(C) Replacement and repair of equipment on schedules which prevent 


equipment failures and maintain performance. 


(2) Any OGS facility shall be operated at least 50 feet from any property line or 
receptor (whichever is closer to the facility). This distance limitation does 
not apply to the following:] 
(A) Any fugitive components that are used for isolation and or safety 


purposes may be located at one-half of the width of any applicable 
easement; 


(B) Any facility at a location for which the distance requirements were 
satisfied at the time this standard permit is registered (provided 
that the authorization was maintained) regardless of whether a 
receptor is subsequently built or put to use less than 50 feet from 
any OGS facility; or 


(C) Existing facilities which are located less than 50 feet from a 
property line or receptor when constructed and previously 
authorized. If modified or replaced, the operator shall consider, to 
the extent that good engineering practice will permit, moving these 
facilities to meet the 50 foot requirement. Replacement facilities 
must meet all other requirements of this standard permit. 


(3) Engines and turbines shall meet the emission and performance standards 
listed in Table 6 in paragraph (m) and the following requirements: 
(A) Liquid fueled engines used for back-up power generation and 


periodic power needs at the OGS are authorized if the fuel has no 
more than 0.05% sulfur and the engine is operated less than 
876 hours per rolling 12-month period.  


(B) Engines and turbines used for electric generation more than 
876 hours per rolling 12-month period are authorized if no reliable 
electric service is readily available. In all other circumstances, 
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electric generators must meet the technical requirements of the Air 
Quality Standard Permit for Electric Generating Unit (EGU) (not 
including the EGU standard permit registration requirements) and 
the emissions shall be included in the registration under this 
standard permit; 


(C) All applicable requirements of 30 TAC Chapter 117; and  
(D) All applicable requirements of 40 CFR Part 60 and 40 CFR Part 63. 
(E) Compression ignition engines that are rated less than 225 kW 


(300 hp) and emit less than or equal to the emission tier for an 
equivalent sized model year 2008 non-road compression ignition 
engine located at 40 CFR § 89.112, Table 1 are authorized. 


(4) Open-topped tanks or ponds containing VOCs or H2S are allowed up to a 
PTE equal to 1 tpy of VOC and 0.1 tpy of H2S. 


(5) All process equipment and storage facilities individually must meet the 
requirements of BACT listed in Table 10 in paragraph (m). Any 
combination of process equipment and storage facilities with an 
uncontrolled PTE of equal to or greater than 25 tpy of VOC must also meet 
the requirements of Table 10, row titled “Combined Control 
Requirements.” All of the following streams and facilities must be included 
for this site-wide assessment: 
(A) For any gaseous vent stream with a concentration of 1% VOC must 


be considered for capture and control requirements; 
(B) For any liquid stream with a potential to emit of equal to or greater 


than 1 tpy VOC for each vessel or storage facility. 
 


(6) The following shall apply to all fugitive components associated with the 
project: 
(A) All seals and gaskets in VOC or H2S service shall be installed, 


checked, and properly maintained to prevent leaking. All 
components shall be physically inspected quarterly for leaks. 


(B) New and replaced fugitive components and instrumentation in gas 
or liquid service with the uncontrolled potential to emit equal to or 
greater than 10 tpy VOC or 1 tpy H2S are subject to a leak detection 
and repair (LDAR) program as specified in Table 9 in paragraph 
(m). Additional requirements are applicable where uncontrolled 
potential to emit equal to or greater than 25 tpy VOC or 5 tpy H2S 
as specified in Table 9. Planned MSS from fugitive components 
must also meet the requirements of Table 9. 


(C) All components found to be leaking shall be repaired. Every 
reasonable effort shall be made to repair a leaking component. All 
leaks not repaired immediately shall be tagged or noted in a log. At 
manned sites, leaks shall be repaired no later than 30 days after the 
leak is found. At unmanned sites, leaks shall be repaired no later 
than 60 days after the leak is found. If the repair of a component 
would require a unit shutdown, which would create more emissions 
than the repair would eliminate, the repair may be delayed until the 
next shutdown.  
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(D) Tank hatches, not designed to be completely sealed, shall remain 
closed (but not completely sealed in order to maintain safe design 
functionality) except for sampling, gauging, loading, unloading, or 
planned maintenance activities. 


(E) To the extent that good engineering practices will permit, new and 
reworked valves and piping connections shall be located in a place 
that is reasonably accessible for leak checking during plant 
operation and underground process pipelines shall contain no 
buried valves such that fugitive emission monitoring is rendered 
impractical.  


 
(7) Tanks and vessels must utilize a paint color that minimizes the effects of 


solar heating (including, but not limited to, white or aluminum). To meet 
this requirement the solar absorptance should be 0.43 or less, as 
referenced in Table 7.1-6 in Compilation of Air Pollutant Emission Factors 
(AP-42). Paint shall be applied according to paint producers recommended 
application requirements if provided and in sufficient quantity as to be 
considered solar resistant. Paint shall be maintained in good condition and 
will not compromise tank integrity. Minimal amounts of rust may be 
present not to exceed 10% of the external surface area of the roof or walls 
of the tank and in no way may compromise tank integrity. Additionally, up 
to 10% of the external surface area of the roof or walls of the tank or vessel 
may be painted with other colors to allow for identification and/or 
aesthetics. For tanks and vessels purposefully darkened to create the 
process reaction and help condense liquids from being entrained in the 
vapor or are in an area whereby a local, state, federal law, ordinance, or 
private contract predating this standard permit’s effective date establishes 
in writing tank and vessel colors other than white, these requirements do 
not apply. 


(8) All emission estimation methods including but not limited to computer 
programs such as GRI-GLYCalc, AmineCalc, E&P Tanks, and Tanks 4.0, 
must be used with monitoring data generated in accordance with Table 8 
in subsection (m) of this section where monitoring is required. All 
emission estimation methods must also be used in a way that is consistent 
with protocols established by the commission or promulgated in federal 
regulations (NSPS, NESHAPS). Where control of emissions is relied upon 
to meet subsection (k) of this section, control monitoring is required. 


(9) Process reboilers, heaters, and furnaces that are also used for control of 
waste gas streams may claim 50 to 99% destruction efficiency for VOCs 
and H2S depending on the design and level of monitoring applied. The 
90% destruction may be claimed where the waste gas is delivered to the 
flame zone or combustion fire box with basic monitoring as specified in 


Page 9 of 67 


6-21







paragraph (j). Any value greater than 90% and up to 99% destruction 
efficiency may be claimed where enhanced monitoring and/or testing are 
applied as specified in paragraph (j). If the waste gas is premixed with the 
primary fuel gas and used as the primary fuel in the device through the 
primary fuel burners, 99% destruction may be claimed with basic 
monitoring as specified in paragraph (j). In systems where the combustion 
device is designed to cycle on and off to maintain the designed heating 
parameters, and may not fully utilize the waste gas stream, records of run 
time and enhanced monitoring is required to claim any run time beyond 
50%. 


(10) Vapor recovery Systems (VRSs) may claim up to 100% control. The control 
efficiency is based on whether it is a mechanical VRU (mVRU) or a liquid 
VRU (lVRU). The VRUs must meet the appropriate design, monitoring 
and record-keeping in Table 7 and Table 8 in paragraph (m).  


(11) Flares used for control of emissions from production, planned MSS, 
emergency, or upset events may claim design destruction efficiency of 
98% for VOCs and H2S and 99% for VOCs containing no more than three 
carbon atoms that contain no elements other than carbon and hydrogen. 
All flares must be designed and operated in accordance with the following: 
(A) Meet specifications for minimum heating values of waste gas, 


maximum tip velocity, and pilot flame monitoring found in 40 CFR 
§60.18; 


(B) If necessary to ensure adequate combustion, sufficient gas shall be 
added to make the gases combustible; 


(C) An infrared monitor is considered equivalent to a thermocouple for 
flame monitoring purposes; 


(D) An automatic ignition system may be used in lieu of a continuous 
pilot; 


(E) Flares must be lit at all times when gas streams are present; 
(F) Fuel for all flares shall be sweet gas or liquid petroleum gas except 


where only field gas is available and it is not sweetened at the site; 
and 


(G) Flares shall be designed for and operated with no visible emissions, 
except for periods not to exceed at total of 5 minutes during any two 
consecutive hours. Acid gas flares which must comply with opacity 
limits and records in accordance with 30 TAC §111.111(a)(4), 
Requirements for Specified Sources, regarding gas flares, are 
exempt from this visible emission limitation. 


(H) Flares may be designed with steam or air assist to help reduce 
visible emissions from the flare but must meet the appropriate 
requirements in 40 CFR 60.18. 


(I) At no time shall minimum heating values fall below the associated 
minimum heating value in 60.18 
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(12) Thermal oxidation and vapor combustion control devices may claim design 


destruction efficiency from 90 to 99.9% for VOCs and H2S depending on 
the design and the level of monitoring and testing applied. A device 
designed for the variability of the waste gas streams it controls with basic 
monitoring to indicate oxidation or combustion is occurring when waste 
gas is directed to the device may claim 90% destruction efficiency. Devices 
with intermediate monitoring, designed for the variability of the waste gas 
streams they control, with a fire box or fire tube designed to maintain a 
temperature above 1,400 degrees Fahrenheit (F) for 0.5 seconds, residence 
time; or designed to meet the parameters of a flare with minimum heating 
values of waste gas, maximum tip velocity, and pilot flame monitoring as 
found in 40 CFR §60.18, but within a full or partial enclosure may claim a 
design destruction efficiency of 90 to 98%. Devices with enhanced 
monitoring and ports and platforms to allow stack testing may claim a 
99% efficiency where the devices are designed for the variability of the 
waste gas streams they control, with a fire box or fire tube designed to 
maintain a temperature above 1,400 degrees F for 0.5 seconds, residence 
time. The devices that can claim 99% destruction efficiency may claim 
99.9% destruction efficiency if stack testing is conducted and confirms the 
efficiency and the enhanced monitoring is adjusted to ensure the 
continued efficiency. Temperature and residence time requirements may 
be modified if stack testing is conducted to confirm efficiencies. 


(f) Registration, Revision, and Renewal Requirements 


(1) For all previous claims of this standard permit (or any previous version of 
this standard permit) existing authorized facilities, or group of facilities, 
are not required to meet the requirements of this standard permit, with 
the exception of planned MSS, until a renewal under the standard permit 
is submitted after December 31, 2015. 


(2) If no other changes except for authorizing planned MSS occurs at an 
existing OGS under this standard permit, or any previous version of this 
standard permit, (b)(7) applies.  
(A) Records demonstrating compliance with paragraph (i) must be 


kept; 
(B) If the OGS must certify emissions to establish nonapplicability of 


prevention of significant deterioration (PSD), nonattainment new 
source review (NNSR), or the federal operating permit programs, 
this certification may be filed using Form APD-CERT. No fee is 
required for this certification. 


(C) Planned MSS shall be incorporated at the next revision or update to 
a registration under this standard permit after January 5, 2012, and 
no later than any renewal submitted after December 31, 2015.
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(3) Facilities, groups of facilities or planned MSS from facilities registered 
under this standard permit cannot also be authorized by a permit under 
30 TAC §116.111, General Application. 


(4) Prior to construction or implementation of changes for any project which 
meets this standard permit a notification shall be submitted through the 
e-Permits system. This notification shall include the following: 
(A) Identifying information (Core Data) and a general description of the 


project must be submitted through e-Permits (or if not available, 
hard-copy) using the "APD OGS New Project Notification." 


(B) A fee of $25 for small businesses as defined in 30 TAC §106.50, or 
$50 for all others must be submitted through the commission's 
e-Pay system. 


(5) For any registration which meets the emission limitations of this standard 
permit must meet the following: 


(A) Within 90 days after start of operation or implemented changes 
(whichever occurs first), the facilities must be registered with a 
PI-1S Standard Permit Application. 


(B) This registration shall include a detailed summary of maximum 
emissions estimates based on: site-specific or defined representative 
gas and liquid analysis; equipment design specifications and 
operations; material type and throughput; and other actual 
parameters essential for accuracy for determining emissions and 
compliance with all applicable requirements of this standard 
permit.  


(C) The fee for this registration shall be $475 for small businesses, or 
$850 for all others. 


(D) Construction may begin any time after receipt of written 
notification to the executive director. Operations may continue after 
receipt of registration if there are no objections or 45 days after 
receipt by the executive director of the registration, whichever 
occurs first. 


(6) If an OGS emissions increase, either through a change in production or 
addition of facilities, the site may change authorization (Level 1 or Level 2 
PBR in 30 TAC §106.352 or Standard Permit) in the following 
circumstances: 
(A) Within 90 days from the initial notification of construction of an oil 


and gas facility, a registration can update the authorization 
mechanism by submitting an initial registration or revision to the 
PBR or Standard Permit. 


(B) Within 90 days of the change of production or installation of 
additional equipment, by submitting an initial registration or 
revision to the PBR or Standard Permit.
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(7) All registrations, registration revisions, and renewals shall be submitted to 
the commission through a PI-1S Standard Permit Registration Form. Fee 
requirements do not apply when there are changes in representations with 
no increase in emissions within 6-months after a standard permit 
registration has been issued.  


(g) Any claim under this standard permit must comply with all applicable 
requirements of 30 TAC §116.610; §116.611, Registration to Use a Standard 
Permit; §116.614, Standard Permit Fees; and §116.615, General Conditions. This 
standard permit supersedes: the notification requirements of 30 TAC §116.615, 
General Conditions; and the emission limitations of 30 TAC §116.610(a)(1), 
Applicability.  


(h) Emission Limitations. Total maximum estimated registered or certified 
emissions shall meet the most stringent of the following. All emissions estimates 
must be based on representative worst-case operations and planned MSS 
activities. 
(1) Total maximum estimated annual emissions of any air contaminant shall 


not exceed the applicable limits for a major stationary source or major 
modification for PSD and NNSR as specified in 30 TAC §116.12. 


(2) Emissions must meet the limitations established in paragraph (k) of this 
standard permit. 


(3) Maximum emissions are limited to less than the following after any 
operator limitations or controls: 


Air contaminant 
steady-state or < 30 psig 
periodic releases lb/hr 


≥ 30 psig periodic 
lb/hr up to 600 hr/yr Total tpy 


Total VOC*     250 


Total crude oil or 
condensate VOC* 145 318   


Total natural gas VOC* 750 1635   


Benzene  7 15.4 10.2 


Hydrogen sulfide  


 


10.8 9.8 47 


Sulfur dioxide 
93.2   250 


Nitrogen oxides  
121   250 


Carbon monoxide 
104   250 


PM10 and PM2.5  
28   15 


 
* VOC is defined in 101.1(115) and does not include methane and ethane 
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(i) Planned Maintenance, Start-ups and Shutdowns (MSS). For any facility, 
group of facilities or site using this standard permit or previous versions of this 
standard permit, the following shall apply: 
(1) Prior to January 5, 2012, representations and registration of planned MSS 


is voluntary, but if represented must meet the applicable limits of this 
standard permit. After January 5, 2012, all emissions from planned MSS 
activities and facilities must be considered for compliance with applicable 
limits of this standard permit unless otherwise specified in (b)(7). This 
standard permit may not be used at a site or for facilities authorized under 
30 TAC §116.111 if planned MSS has already been authorized under that 
permit.  


(2) As specified, releases of air contaminants during, or as result of, planned 
MSS must be quantified and meet the emission limits in this standard 
permit, as applicable. This analysis must include: 
(A) Alternate operational scenarios or redirection of vent streams; 
(B) Pigging, purging, and blowdowns; 
(C) Temporary facilities if used for degassing or purging of tanks, 


vessels, or other facilities; 
(D) Degassing or purging of tanks, vessels, or other facilities; and 
(E) Management of sludge from pits, ponds, sumps, and water 


conveyances. 


(3) Other planned MSS activities authorized by this standard permit are 
limited to the following. These planned MSS activities require only 
recordkeeping of the activity. 
(A) Routine engine component maintenance including filter changes, 


oxygen sensor replacements, compression checks, overhauls, 
lubricant changes, spark plug changes, and emission control system 
maintenance. 


(B) Boiler refractory replacements and cleanings. 
(C) Heater and heat exchanger cleanings. 
(D) Turbine hot standard permit swaps. 
(E) Pressure relief valve testing, calibration of analytical equipment; 


Instrumentation/analyzer maintenance; replacement of analyzer 
filters and screens.  


(4) Engine/compressor start-ups associated with preventative system 
shutdown activities have the option to be authorized as part of typical 
operations if: 
(A) Prior to operation, alternative operating scenarios to divert gas or 


liquid streams are registered and certified with all supporting 
documentation; 


(B) Engine/compressor shutdowns shall result in no greater than 
4 lbs/hr of natural gas emissions; and 


(C) Emissions which result from subsequent compressor start-up 
activities are controlled to a minimum of 98% efficiency for VOC 
and H2S. 
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(j) Records, Sampling and Monitoring. The following records shall be 
maintained at a site in written or electronic form and be readily available to the 
agency or local air pollution control program with jurisdiction upon request. All 
required records must be kept at the facility site. If the facility normally operates 
unattended, records must be maintained at an office within Texas having 
day-to-day operational control of the plant site. Other requirements, including 
but not limited to, federal recordkeeping or testing requirements, can be used to 
demonstrate compliance if the other requirements are at least as stringent as the 
associated requirements in the table below. Any documentation that is already 
being kept for other purposes will suffice for demonstrating requirements. If a 
control or method is not relied upon to meet this standard permit, then the 
associated sampling, monitoring, and records are not applicable. 
(1) Sampling and demonstrations of compliance shall include the 


requirements listed in Table 7 in paragraph (m) of this standard permit.  
(2) Monitoring and records for demonstrations of compliance shall include 


the requirements listed in Table 8 in paragraph (m) of this standard 
permit. 


(k) Emission Limits Based on Impacts Evaluation.  


(1) All impacts evaluations must be completed on a contaminant-by-
contaminant basis for only any net emissions increases resulting from a 
project and must meet the following as appropriate: 
(A) Compliance with state or federal ambient air standards shall be 


demonstrated for NO2, SO2, and H2S at any property-line within 
one mile of a project. 


(B) Compliance with hourly effects screening levels (ESLs) for benzene 
and annual ESL for benzene, shall be demonstrated at the nearest 
receptor within 1 mile of a project. 


(2) Distance measurements shall be determined using the following: 
(A) For each facility or group of facilities, the shortest corresponding 


distance from any emission point, vent, or fugitive component to 
the nearest receptor must be used with the appropriate compliance 
determination method with the published ESLs as found through 
the TCEQ internet webpage. 


(B) For each facility or group of facilities, the shortest corresponding 
distance from any emission point, vent, or fugitive component to 
the nearest property line must be used with the appropriate 
compliance determination method with any applicable state or 
federal ambient air quality standard.  


(3) Impacts evaluations are not required under the following cases: 
(A) If there is no receptor within 1 mile of a registration no further ESL 


review is required. 
(B) If there is no property line within 1 mile of a registration no further 


ambient air quality review is required. 
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(C) If the project total emissions are less than any of the following rates, 
no additional analysis or demonstration of the specified air 
contaminant is required: 


Air contaminant lb/hr 


Benzene  0.039 


Hydrogen sulfide  0.025 


Sulfur dioxide  2 


Nitrogen oxides  4 


 
(4) Evaluation of emissions shall meet the following. 


(A) For all evaluations of NOX to NO2 a conversion factor of 0.20 for 
4 stroke rich and lean burn engines and 0.50 for 2-stroke engines 
may be used. 


(B) The maximum predicted concentration or rate at the property 
boundary or receptor, whichever is appropriate, must not exceed a 
state or federal ambient air standard or ESL.  


(5) The impacts analysis shall be based on the following facility emissions: 
(A) The following shall be met for ESL reviews: 


(i) If a project's air contaminant maximum predicted 
concentrations are equal to or less than 10% of the 
appropriate ESL, no further review is required;  


(ii) If a project's air contaminant maximum predicted 
concentrations combined with project increases for that 
contaminant over a rolling 60-month period after the 
effective date of this revised standard permit are equal to or 
less than 25% of the appropriate ESL, no further review is 
required.  


(iii) In all other cases, all facility emissions at an OGS, regardless 
of authorization type, located within 1 mile of a project 
requiring registration under this standard permit shall be 
evaluated.  


(B) The following shall be met for state and federal ambient air quality 
standard reviews: 
(i) If a project's air contaminant maximum predicted 


concentrations are equal to or less than 10% the significant 
impact level (SIL) (also known as de minimis impact in 
30 TAC 101, General Rules), no further review is required;  


(ii) In all other cases, all facility emissions at an OGS, regardless 
of authorization type, located within 1 mile of a project 
requiring registration under this standard permit shall be 
evaluated. 
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(6) Evaluation must comply with one of the methods listed with no changes or 


exceptions: 
(A) Tables.  


(i) Emission impact Tables 2 – 5F in paragraph (m) of this 
standard permit may be used in accordance with the limits 
and descriptions in Table 1 in paragraph (m). 


(ii) Values in Tables 2 - 5F in paragraph (m) of this standard 
permit may be used with linear interpolation between height 
and distance points. A distance of less than 50 feet or greater 
than 5,500 feet may not be used. Release heights may not be 
extrapolated beyond the limits of any table and instead the 
minimum or maximum height will be used. If distances and 
release heights are not interpolated, the next lowest height 
and lesser distances shall be used for determination of 
maximum acceptable emissions. All facilities exempted from 
the distance to the property line restriction in paragraph 
(e)(2) of this standard permit must use 50 feet as the 
distance to the property line for those ambient standards 
based on property line. 


(B) Screening Modeling. A screening model may be used to 
demonstrate acceptable emissions from an OGS under this standard 
permit if all of the parameters in the screening modeling protocol 
provided by the commission are met.  


(C) Dispersion Modeling. A refined dispersion model may be used to 
demonstrate acceptable emissions from an OGS under this standard 
permit if all of the parameters in the refined dispersion modeling 
protocol provided by the commission are met. 


(l) Existing, Unchanged Facilities and Projects Before Effective Date. The 
requirements in 30 TAC §116.620 are applicable to existing unchanged facilities 
and new or changing facilities as specified in paragraph (a)(1) of this standard 
permit.  


(m) The following Tables shall be used as required by this standard permit. 


Table 1 Emission Impact Tables Limits and Descriptions;  
Table 2 Generic Modeling Results for Fugitives & Process Vents;  
Table 3 Generic Modeling Results for Flares and Thermal Destruction 
Devices  
Table 4 Generic Modeling Results for Blowdowns, Purging, and Pigging  
Table 5A Generic Modeling Results for Engines Less Than or Equal to 
250 hp 
Table 5B Generic Modeling Results for Engines Greater Than 250 hp to 
Less Than or Equal to 500 hp 
Table 5C Generic Modeling Results for Engines Greater Than 500 hp to 
Less Than or Equal to 1000 hp
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Table 5D Generic Modeling Results for Engines Greater Than 1000 hp to 
Less Than or Equal to 1500 hp 
Table 5E Generic Modeling Results for Engines Greater Than 1500 hp to 
Less Than or Equal to 2000 hp 
Table 5F Generic Modeling Results for Engines Greater Than 2000 hp  
Table 6 Engine and Turbine Emission and Operational Standards 
Table 7 Sampling and Demonstrations of Compliance;  
Table 8 Monitoring and Records Demonstrations; 
Table 9 Fugitive Component Leak Detection and Repair (LDAR) Control 
Program; and 
Table 10 Best Available Control Technology (BACT) Requirements 
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Table 1 Emission Impact Tables Limits and Descriptions 


Topic Description Details 


Variables EMAX HOURLY  the maximum acceptable hourly (lb/hr) emissions for a specific air 
contaminant 


EMAX ANNUAL the maximum acceptable annual (tpy) emissions for a specific air 
contaminant 


P ambient air standard for a specific air contaminant (µg/m3 ) 


ESL current published effects screening level for a specific air contaminant 
(µg/m3) 


G the most stringent of any applicable generic value from the Generic 
Modeling Results Tables at the emission point's release height and 
distance to property line (µg/m3/lb/hr) 


WREPNx= weighted ratio of emissions of a specific air contaminant for each EPN 
divided by the sum of total emissions for all EPNs that emit that 
contaminant or (EEPNx/Etotal)  


Single hourly ambient air emissions are determined by: EMAX HOURLY = P/G 
releases standard 
or co-
located hourly health effects emissions are determined by: EMAX HOURLY = ESL/G  
groups of review 
similar 
releases annual ambient air emissions are determined by: EMAX ANNUAL = (8760/2000) 


standard P/(0.08*G) 


annual health emissions are determined by: EMAX ANNUAL = (8760/2000) 
effects review ESL/(0.08*G) 


Multiple Limits If weighted ratios are not used, the total quantity of emissions shall be 
release assumed to be released from the most conservative applicable G value 
points at the site. 


hourly ambient air emissions are determined by: EMAX HOURLY = (WREPN1) (P / GEPN1) + 
standard (WREPN2) (P / GEPN2) + (WREPNx) (P / GEPNx) 


hourly health effects emissions are determined by: EMAX HOURLY = (WREPN1) (ESL /GEPN1) 
review + (WREPN2) (ESL/GEPN2) + (WREPNx) (ESL / GEPNx) 


annual ambient air emissions are determined by: EMAX ANNUAL = (8760/2000) 
standard [(WREPN1) (P / 0.08*GEPN1) + (WREPN2) (P / 0.08*GEPN2) + .... 


(WREPNx) (P / 0.08*GEPNx)] 


annual health emissions are determined by: EMAX ANNUAL = (8760/2000) 
effects review [(WREPN1) (ESL /0.08*GEPN1]) + (WREPN2) (ESL/0.08*GEPN2) + 


WREPNx) (ESL / 0.08*GEPNx)] 
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Table 6 Engine and Turbine Emission and Operational Standards 


Engine Type Engine Size Manufacture Date NOx (g/bhp-hr) CO (g/bhp-
hr) 


VOC 
(g/bhp-hr) 


Rich Burn, 
Non-
emergency, 
Spark-
ignited 


less than 
hp 


100 All dates no standard no standard no standard 


greater than 
or equal to 
100 hp 


Before January 1, 2011 2 3 no standard 


greater than 
or equal to 
100 hp 


After January 1, 2011 1 3 1 


After January 1, 2015, regardless of manufacture date, no rich burn engine greater than or equal to 240 hp 
authorized by this permit shall emit NOx in excess of 0.5 g/bhp-hr. After January 1, 2018, regardless of 
manufacture date, no rich burn engine greater than or equal to 100 hp authorized by this permit shall emit NOx in 
excess of 0.5 g/bhp-hr. If an authorization or authorizations is issued for a spark ignited rich burn engine under 
this standard permit after the applicable date of January 1, 2015 or January 1, 2018, NOx emissions from that 
engine shall not exceed 0.5 g/bhp-hr, except that the standard permit holder shall have a one year grace period 
from the date of the initial authorization under this standard permit to comply with the limit of 0.5 g/bhp-hr for 
NOx. The commission reserves the right to re-evaluate the upgrade requirement if EPA promulgates any standards 
for existing engines. 


Lean Burn, 
2SLB 
Non-
emergency, 
Spark-
ignited 


less than 500 
hp  


All dates no standard no standard no standard 


greater than 
or equal to 
500 hp 


Before September 23, 1982 8 3 no standard 


Before June 18, 1992 and rated 
less than 825 hp 


8 3 no standard 


After September 23, 1982, but 
prior to June 18, 1992 and rated 
825 hp or greater 


5 3 no standard 


After June 18, 1992 but prior to 
July 1, 2010 


2.0 except under reduced speed, 
80-100% of full torque 
conditions may be 5.0 


3 no standard 


On or after July 1, 2010 1 3 1 


Lean Burn, 
4SLB, 
Non-
emergency, 
Spark-
ignited, and 
Dual-fuel 


less than 500 
hp  


Before July 1, 2008 no standard no standard no standard 


On or after July 1, 2008 2 3 1 


greater than 
or equal to 
500 hp 


Before September 23, 1982 5.0 except under reduced speed, 
80-100% of full torque 
conditions may be 8.0 


3 no standard 


Before June 18, 1992 and rated 
less than 825 hp 


5.0 except under reduced speed, 
80-100% of full torque 
conditions may be 8.0 


3 no standard 


After September 23, 1982, but 
prior to June 18, 1992 and rated 
825 hp or greater 


5 3 no standard 


After June 18, 1992 but prior to 
July 1, 2010 


2.0 except under reduced speed, 
80-100% of full torque 
conditions, may be 5.0 


3 no standard 


On or after July 1, 2010 1 3 1 


After January 1, 2020, no spark ignited 4-stroke lean burn engine authorized by this standard permit that existed 
on-site on January 1, 2012, shall emit NOx in excess of 2.0 g/bhp-hr. If an oil and gas standard permit 
authorization or authorizations are is issued for a spark ignited 4-stroke lean burn engine after January 1, 2012, 
NOx emissions from that engine shall not exceed 2.0 g/bhp-hr after January 1, 2015. However, if the date of the 
initial authorization is after January 1, 2015, the standard permit holder shall have a three year grace period from 
the date of the initial authorization under the oil and gas standard permit to comply with the limit of 2.0 g/bhp-hr 
for NOx. The commission reserves the right to re-evaluate the upgrade requirement if EPA promulgates any 
standards for existing engine 


Turbines Turbines shall not emit greater than 25 ppmvd @ 15% O2 for NOX and 50 ppmvd @ 15% O2 for CO. 
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Table 7 Sampling and Demonstrations of Compliance 


Category Description Specifications and Expectations 


Exclusions Control Systems Control device monitoring and records are required only where the device is necessary 
for the site to meet emission rate limits 


Sampling General When Applicable 
Ports & Platforms, 
Methods, 
Notifications and 
Timing 


(A)If necessary, sampling ports and platforms shall be incorporated into the design of all 
exhaust stacks according to the specifications set forth in "Chapter 2, Stack Sampling 
Facilities." Engines and other facilities which are physically incapable of having platforms 
are excluded from this requirement. For control devices with effectiveness requirements 
only, appropriate sampling ports shall also be installed upstream of the inlet to control 
devices or controlled recovery systems with control efficiency requirements. Alternate 
sampling facility designs may be submitted for written approval by the Texas Commission 
on Environmental Quality (TCEQ) Regional Director or his designee. 
(B) Where stack testing is required, Sampling shall be conducted within 180 days of the 
change that required the registration, in accordance with the appropriate procedures of 
the TCEQ Sampling Procedures Manual and in accordance with the appropriate EPA 
Reference Methods. Unless otherwise specified, each performance test shall consist of 
three separate runs using the applicable test method. Each run shall be conducted for the 
time and under the conditions specified in the applicable standard. Where appropriate, 
sampling shall occur as three one-hour test runs and then averaged to demonstrate 
compliance with the limits of this authorization. Any deviations from those procedures 
must be approved in writing by the TCEQ Regional Director or his designee prior to 
sampling.  
(C) The Regional Office shall be afforded the opportunity to observe all such sampling. 
(D) The holder of this authorization is responsible for providing sampling and testing 
facilities and conducting the sampling and testing operations at his expense. 
(E) The TCEQ Regional Office that has jurisdiction over the site shall be contacted as soon 
as any testing is scheduled, but not less than 30 days prior to sampling. The region shall 
have discretion to amend the 30 day prior notification. Except for engine testing and 
liquid/gas analysis sampling, all other sampling shall include an opportunity for the 
appropriate regional office to schedule a pretest meeting. The notice shall include:  
(i) Date for pretest meeting, if required; (ii)Date sampling will occur; (iii) Name of firm 
conducting sampling; (iv)Type of sampling equipment to be used;  
(v) Method or procedure to be used in sampling; (vi)Procedure used to determine 
operating rates or other relevant parameters during the sampling period; (vii) 
parameters to be documented during the sampling event; (viii) any proposed 
deviations to the prescribed sampling methods. 
If held, the purpose of the pretest meeting is to review the necessary sampling and 
testing procedures, to provide the proper data forms for recording pertinent data, and 
to review the format procedures for submitting the test reports.  
(F) Within 60 days after the completion of the testing and sampling required herein, 
one original and one copy of the sampling reports shall be sent to the Regional Office. 
 (G) When sampling is required, all Quality Assurance/Quality Control shall follow 30 
TAC Ch 25 National Environmental Laboratory Accreditation Conference accreditation 
requirements. 


Fugitive monitoring 
and LDAR 


Analyzers An approved gas analyzer or other approved detection monitoring device used for the 
volatile organic compound fugitive inspection and repair requirement is a device that 
conforms to the requirements listed in Title 40 CFR '60.485(a) and (b), or is otherwise 
approved by the Environmental Protection Agency as a device to monitor for VOC 
fugitive emission leaks. Approved gas analyzers shall conform to requirements listed 
in Method 21 of 40 CFR Part 60, Appendix A. The gas analyzer shall be calibrated with 
methane. In addition, the response factor of the instrument for a specific VOC of 
interest shall be determined and meet the requirements of Standard permit 8 of 
Method 21. If a mixture of VOCs is being monitored, the response factor shall be 
calculated for the average composition of the process fluid. If a response factor less 
than 10 cannot be achieved using methane, then the instrument may be calibrated with 
one of the VOC to be measured or any other VOC so long as the instrument has a 
response factor of less than 10 for each of the VOC to be measured. 
In lieu of using a hydrocarbon gas analyzer and EPA Method 21, the owner or operator 
may use the Alternative Work Practice in 40 CFR Part 60, §60.18(g) - (i). The optical 
gas imaging instrument must meet all requirements specified in 40 CFR §60.18(g) - 
(i), except the annual Test Method 21 requirement in 40 CFR §60.18(h)(7) and the 
reporting requirement in 40 CFR §60.18(i)(5) do not apply. 
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Table 7 Sampling and Demonstrations of Compliance 
Category Description Specifications and Expectations 
Verify composition All site-specific Reports necessary to verify composition (including hydrogen sulfide (H2S) at any 
of materials gas or liquid 


analyses 
point in the process. All analyses shall be site specific or a representative sample may 
be used to estimate emissions if all of the parameters in the gas and liquid analysis 
protocol provided by the commission are met. 
 
A site-specific or define representative analysis shall be performed within 90 days of 
initial start of operation or implementation of a change which requires registration. 
When new streams are added to the site and the character or composition of the 
streams change and cause an increase in authorized emissions, or upon request of 
the appropriate Regional office or local air pollution control program with 
jurisdiction, a new analysis will need to be performed. Analysis techniques may 
include, but are not limited to, Gas Chromatography (GC), Tutweiler, stain tube 
analysis, and sales oil/condensate reports. These records will document the 
following: (A) H2S content; (B) flow rate; (C) heat content; or (D) other characteristic 
including, but not limited to: (i) American Petroleum Institute gravity and Reid 
vapor pressure (RVP);(ii) sales oil throughput; or (iii) condensate throughput.  
 
Laboratory extended VOC GC analysis at a minimum to C10+ and H2S analysis for 
gas and liquids for the following shall be performed and used for emission 
compliance demonstrations:(A) Separator at the inlet; (B) Dehydration Unit / Glycol 
Contactor prior to dehydrator;(C) Amine Unit prior to sweetening unit; (D) 
Separator dumping to gunbarrel or storage tank; (E) Tanks for liquids and vapors; or 
(F) P 


Engines & Turbines 
 


Initial Sampling of 
(i)Any engine 
greater than 500 
horsepower;  
(ii) Any turbine 


Perform stack sampling and other testing as required to establish the actual 
quantities of air contaminants being emitted into the atmosphere (including but not 
limited to nitrogen oxide (NOX), carbon monoxide (CO), and oxygen (O2). Each 
combustion facility shall be tested at a minimum of 50% of the design maximum 
firing rate of the facility. Each tested firing rate shall be identified in the sampling 
report. Sampling shall occur within 180 days after initial start-up of each unit. 
Additional sampling shall occur as requested by the TCEQ Regional Director. 
If there are multiple engines at an oil and gas sites (OGS) of identical model, year, 
and control system, sampling may be performed on 50% of the units and used for 
compliance demonstration of all identical units at the OGS. The remaining 50% of 
the units not initially tested must be tested during the next biennial testing period.  
This sampling is not required upon initial installation at any location if the engine or 
turbine was previously installed and tested at any location in the United States and 
the test conformed with EPA Reference Methods. Regardless of engine location, 
records of performance testing, or relied upon sampling reports, must remain with 
each specific engine for a minimum of five years unless records are unavailable and 
the permit holder performs the initial sampling on-site. No one may claim records 
are unavailable for the time period in which an engine is at the site which is 
authorized by this standard permit. This testing is not required for emergency 
engines unless requested by the TCEQ Regional Director. Idle engines do not need to 
be re-started only for the purpose of completing required testing. If biennial testing 
is required for an engine that is re-started for production purposes, the biennial 
testing is required within 30 days after re-starting the engine. 


Engines Periodic 
Evaluation 


The following is applicable to sites with federal operating permits only: (A) For any 
engine with a NOx standard under Table 6, conduct evaluations of each engine 
performance quarterly after initial compliance testing by measuring the NOx and CO 
content of the exhaust. Tests shall occur more than 30 days apart. Individual engines 
shall be subject to the quarterly performance evaluation if they were in operation for 
1000 hours or more during the quarter period. If an engine is not operating, the 
permit holder may delay the test until such time as the engine is expected to run for 
more than fourteen days. Idled engines do not need to be re-started only for the 
purpose of completing required testing. 
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Table 7 Sampling and Demonstrations of Compliance (continued) 
Category Description Specifications and Expectations 
Engines Periodic (B) The use of portable analyzers specifically designed for measuring the 
(continued) Evaluation 


(continued) 
concentration of each contaminant in parts per million by volume is acceptable for 
these evaluations. The portable analyzer shall be operated at minimum in accordance 
with the manufacturer’s instructions. The operator may modify the procedure if it 
does not negatively alter the accuracy of the analyzer. Also, colorimetric testing (stain 
tubes) maybe used in these periodic evaluations. The NOx and CO emissions then 
shall be converted into units of grams per horsepower-hour and pounds per hour. 
(C) Emissions shall be measured and recorded in the as-found operating condition, 
except no compliance determination shall be established during start-up, shutdown, 
or under breakdown conditions.  
(D) In lieu of the above mentioned periodic monitoring for engines and biennial 
testing, the holder of this permit may install, calibrate, maintain, and operate a 
continuous emission monitoring system (CEMS) to measure and record the 
concentrations of NOx and CO from any engine, turbine, or other external 
combustion facility. Diluents to be measured include O2 or CO2. Except for system 
breakdowns, repairs, calibration checks, zero and span adjustments, and other 
quality assurance tests, the Continuous Emission Monitoring Systems (CEMS) shall 
be in continuous operation and shall record a minimum of four, and normally 60, 
approximately equally spaced data points for each full hour. The NOx and diluents 
CEMS shall be operated according to the methods and procedures as set out in 40 
CFR Part 60, Appendix B, Performance Specifications 2 and 3. The CO CEMS shall be 
operated according to the methods and procedures as set out in 40 CFR Part 60, 
Appendix B, Performance Specifications 4, 4A, or 4B. CEMS shall follow the quality 
assurance requirements of Appendix F except that Cylinder Gas Audits may be 
conducted in all four calendar quarters in lieu of the annual Relative Accuracy Test 
Audit. A CEMS with downtime due to breakdown or repair of more than 10% of the 
facility operating time for any calendar shall be considered as a defective CEMS and 
the CEMS shall be replaced within 2 weeks. 


Engines & Turbines 
 


Biennial Testing 
Any engine greater 
than 500 
horsepower or any 
turbine 


Every two years starting from the completion date of the Initial Compliance Testing, 
any engine greater than 500 horsepower or any turbine shall be retested according to 
the procedures of the Initial Compliance Testing.  
Retesting shall occur within 90 days of the two year anniversary date. If a facility has 
been operated for less than 2000 hours during the two year period, it may skip the 
retesting requirement for that period. After biennial testing, any engine retested 
under the above requirements shall resume periodic evaluations within the next 6 
calendar months (January to June or July to December). If biennial testing is 
required for an engine that is re-started for production purposes, the biennial testing 
shall be performed within 45 days after re-starting the engine. 


Oxidation or Initial Sampling Stack testing, when a company wants to establish efficiencies of 99% or greater, must 
Combustion and Monitoring be coordinated and approved. Sampling is required for VOC, benzene and H2S at 
Control Device  for performance 


for VOC, Benzene, 
and H2S 


Region's discretion. The thermal oxidizer (TO) must have proper monitoring and 
sampling ports installed in the vent stream and the exit to the combustion chamber, 
to monitor and test the unit simultaneously. 
The temperature and oxygen measurement devices shall reduce the temperature and 
oxygen concentration readings to an averaging period of 6 minutes or less and record 
it at that frequency. The temperature measurement device shall be installed, 
calibrated, and maintained according to accepted practice and the manufacturer's 
specifications. The device shall have an accuracy of the greater of ±0.75% of the 
temperature being measured expressed in degrees Celsius or ±2.5ºC.  
The oxygen or carbon monoxide analyzer shall be zeroed and spanned daily and 
corrective action taken when the 24-hour span drift exceeds two times the amounts 
specified Performance Specification No. 3 or 4A, 40 CFR Part 60, Appendix B. Zero 
and span is not required on weekends and plant holidays if instrument technicians 
are not normally scheduled on those days. 
The oxygen or carbon monoxide analyzer shall be quality-assured at least 
semiannually using cylinder gas audits (CGAs) in accordance with 40 CFR Part 60, 
Appendix F, Procedure 1, §5.1.2, with the following exception: a relative accuracy test 
audit is not required once every four quarters (i.e., two successive semiannual CGAs 
may be conducted). An equivalent quality-assurance method approved by the TCEQ 
may also be used. Successive semiannual audits shall occur no closer than four 
months. Necessary corrective action shall be taken for all CGA exceedances of ±15 
percent accuracy and any continuous emissions monitoring system downtime in 
excess of 5% of the incinerator operating time.  
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Table 7 Sampling and Demonstrations of Compliance (continued) 
Category Description Specifications and Expectations 
Oxidation or Initial Sampling (continued) 
Combustion and Monitoring These occurrences and corrective actions shall be reported to the appropriate TCEQ 
Control Device for performance Regional Director on a quarterly basis. Supplemental stack concentration 
(continued) for VOC, Benzene, measurements may be required at the discretion of the appropriate TCEQ Regional 


and H2S Director. Quality assured or valid data of oxygen or carbon monoxide analyzer must 
(continued) be generated when the TO is operating except during the performance of a daily zero 


and span check. Loss of valid data due to periods of monitor break down, inaccurate 
data, repair, maintenance, or calibration may be exempted provided it does not 
exceed 5% of the time (in minutes) that the oxidizer operated over the previous 
rolling 12 month period. The measurements missed shall be estimated using 
engineering judgment and the methods used recorded. 
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Table 8 Monitoring and Records Demonstrations 
Category Description Record Information 


Site Production or natural gas, oil, Site inlet and outlet gas volume and sulfur concentration, daily gas/liquid production 
Collection condensate, and 


water production 
records 


and load-out from tanks 


Equipment and 
facility summary 


Current process 
description 


Accurate and detailed plot plan with property line, off-site receptors, and all equipment 
on-site or drawings with sufficient detail to confirm all authorized facilities to confirm 
emission estimates, impact review, and registration scope 


Equipment 
specifications 


 


Process units, 
tanks, vapor 
recovery systems; 
flares; thermal 
oxidizers; and 
reboiler control 
devices  


A copy of the registration and emission calculations including the fixed equipment sizes 
or capacities and manufacturer’s specifications and programs to maintain performance, 
with the plan and records for routine inspection, cleaning, repair and replacement. 


Leaks in piping, 
fugitive 
components and 
process vessels 


If a leak has been found and determined that there would be less emissions from the 
repair by delaying repair until the next shutdown, then a record of the calculation 
showing that the emissions would be less shall be kept. 


Physical 
Inspection 


Fugitive 
Component Check 


A record of the component count shall be maintained. A record of the date each 
quarterly inspection was made and the date components found leaking were repaired 
or the date of the planned shutdown. 


Voluntary LDAR Details of fugitive The following records are required where a company uses an LDAR program to reduce 
Program component 


monitoring plan, 
and LDAR results, 
including QA, QC 


the potential fugitive emissions from the site to meet emission limitations or certify 
fugitive emissions. 
(A) A monitoring program plan must be maintained that contains, at a minimum, the 
following information:  
(i) an accounting of all the fugitive components by type and service at the site with the 
total uncontrolled fugitive potential to emit estimate; 
(ii) identification of the components at the site that are required to be monitored with 
an instrument or are exempt with the justification, note the following can be used for 
this purpose: (a) piping and instrumentation diagram (PID); or (b) a written or 
electronic database.; (iii) the monitoring schedule for each component at the site with 
difficult-to-monitor and unsafe-to-monitor valves, as defined by Title 30 Texas 
Administrative Code Chapter 115 (30 TAC Chapter 115), identified and justified, note if 
an unsafe-to-monitor component is not considered safe to monitor within a calendar 
year, then it shall be monitored as soon as possible during safe-to-monitor times and a 
record of the plan to monitor shall be maintained; and (iv) the monitoring method that 
will be used (audio, visual, or olfactory (AVO) means; Method 21; the Alternative Work 
Practice in 40 CFR §60.18(g) - (i)); (v) for components where instrument monitoring is 
used, information clarifying the adequacy of the instrument response; (vi) the plan for 
hydraulic or pressure testing or instrument monitoring new and reworked 
components. 
(B) Records must be maintained of all monitoring instrument calibrations. 
(C) Records must be maintained for all monitoring and inspection data collected for 
each component required to be monitored with a Method 21 portable analyzer that 
include the type of component and the monitoring results in ppmv regardless if the 
screening value is above or below the leak definition.. 
(D) Leaking components must be tagged and a leaking-components monitoring log 
must be maintained for all leaks greater than the applicable leak definition (i.e.10,000 
ppmv, 2000 ppmv, or 500 ppmv) of VOC detected using Method 21, all leaks detected 
by AVO inspection, and all leaks found using Alternative Work Practice specified in 40 
CFR §60.18(g)-(i). The log must contain, at a minimum, the following:  
(i) the method used to monitor the leaking component (audio, visual, or olfactory 
inspection; Method 21; or the Alternative Work Practice in 40 CFR §60.18(g) - (i)); (ii) 
the name of the process unit or other appropriate identifier where the component is 
located; (iii) the type (e.g., valve or seal) and tag identification of component; (iv) the 
results of the monitoring (in ppmv if a Method 21 portable analyzer was used); (v) the 
date the leaking component was discovered;(vi) the date that a first attempt at repair 
was made to a leaking component; (vii) the date that a leaking component is repaired; 
(viii) the date and instrument reading of the recheck procedure after a leaking 
component is repaired; and (ix) the leaks that cannot be repaired until turnaround and 
the date that the leaking component is placed on the shutdown list. 
(E) If the owner or operator is using the Alternative Work Practice specified in 40 CFR 
§60.18(g) - (i), the records required by 40 CFR §60.18(i)(4). 
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Table 8 Monitoring and Records Demonstrations (continued) 
Category Description Record Information 


Voluntary LDAR Details of fugitive (F) A record of the monitored value any open-ended line or valve for which is a repair 
Program  component or replacement is not completed within 72 hours and monitoring in lieu of covering is 
(continued) monitoring plan, 


and LDAR results, 
including QA, QC 
(continued) 


chosen.  
(G) Any open-ended line or valve caused by a repair or replacement not completed 
within 72 hours shall be monitored as specified in table 10 and the checks and any 
corrective actions taken shall be recorded.  
(H) Weekly audio, visual and olfactory inspections shall be noted in a log  
(I) A check of the reading for any pressure-sensing device to verify rupture disc 
integrity shall be performed weekly and noted in a log. 
 


Minor Changes Additions, 
changes or 
replacement  


Records showing all replacements and additions, including summary of emission type 
and quantities, for a rolling 6-month period of time. 


Equipment 
Replacement  


Like-Kind 
replacement 


Records on equipment specifications and operations, including summary of emissions 
type and quantity.  


Process Units 


 


Glycol 
Dehydration 
Units 


For emission estimates, the worst-case combination of parameters resulting in the 
greatest emission rates must be used. If worst-case parameters are not used, then 
glycol dehydrator unit monitoring records include dry gas flow rate, absorber pressure 
and temperature, glycol type, and circulation rate recorded weekly. If worst-case 
parameters are not used, then in addition to weekly unit monitoring, where control of 
flash tank or reboiler emissions are required to meet the emission limitations of the 
section and emissions are certified, the following control monitoring requirements 
apply weekly: flash tank temperature and pressure, any reboiler stripping gas flow rate, 
and condenser outlet temperature. VRU, flare, or thermal oxidizer control or reboiler 
fire box used for control must comply with the monitoring and recordkeeping for those 
devices. Where all emissions from the flash tank and the reboiler or reboiler condenser 
vent are directed to a VRU, flare, or thermal oxidizer designed to be on-line at all times 
the glycol dehydrator is in operation, the control system monitoring for the glycol 
dehydrator is not required. 


Amine Units Amine units may simply retain site production or inlet gas records if all sulfur 
compounds in the inlet are assumed to be emitted. Where only partial removal of the 
inlet sulfur is assumed, for emission estimates, the worst-case combination of 
parameters resulting in the greatest emission rates must be used. If worst-case 
parameters are not used, then records of the amine solution, contactor pressure, 
temperature and pump rate shall be maintained. Where the waste gas is vented to 
combustion control, the requirements of the control device utilized should be noted. 


Boilers, Reboilers, 
Heater-Treaters, 
and  
and Process 
Heaters 


 Combustion  Records of Operational Monitoring and Testing Records 
Records of the hours of operation of every combustion device of any size by the use of a 
process monitor such as a run time meter, fuel flow meter, or other process variable 
that indicates a unit is running unless, in the registration for the facility, the emissions 
from the facility were calculated using full year operation at maximum design capacity 
in which case no hours of operation records must be kept.  


Internal Combustion Records of Appropriate Operational Monitoring and Testing Records 
Combustion  Records of the hours of operation of every combustion device and engine of any size by 
Engines the use of a process monitor such as a run time meter, fuel flow meter, or other process 


variable that indicates a unit is running. The owner or operator may test and retest at 
the most frequent intervals identified in Table 7 in lieu of installing a process monitor 
and recording the hours of operation. If an engine has no testing requirements in Table 
7, no records of the hours of operation must be kept. 
See fuel records below 


Gas Fired Combustion Records of Appropriate Operational Monitoring and Testing Records 
Turbines Records of the hours of operation of every turbine greater than 500 hp by the use of a 


process monitor such as a run time meter, fuel flow meter, or other process variable 
that indicates a unit is running unless the permit holder determined emissions from 
the facility assuming full year operation at maximum design capacity in which case no 
hours of operation records must be kept.  


Fuel Records VOC and Sulfur 
Content 


A fuel flow meter is not required if emissions are based on maximum fuel usage for 
8,760 hr/yr. There are no specific requirements for allowable VOC content of fuel. If 
field gas contains more than 1.5 grains (24 ppmv) of H2S or 30 grains total sulfur 
compounds per 100 dry standard cubic feet, the operator shall maintain records, 
including at least quarterly measurements of fuel H2S and total sulfur content, which 
demonstrate that the annual SO2 emissions do not exceed limitations 


Tanks/Vessels Color/Exterior Records demonstrating design, inspection, and maintenance of paint color and vessel 
integrity. 
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Table 8 Monitoring and Records Demonstrations (continued) 


Category Description Record Information 


Tanks/Vessels  Emission and 
emission potential 


Maintain a record of the material stored in each tank/vessel that vents to the 
atmosphere and the maximum vapor pressure used to establish the maximum potential 
short-term emission rate. Where pressurized liquids can flash in the tank/vessel 
monitor and record weekly the maximum fluid pressure that can enter the tank / 
vessel. 
Records that tank / vessel hatches and relief valves are properly sealed when tank 
/vessel is directed to control and after loading events (as needed). 


Truck Loading 


 


 


All Types Records indicating type of material loaded, amount transferred, method of transfer, 
condition of tank truck before loading. 


Vacuum Trucks Note loading with an air mover or vacuum. No additional record is needed where a 
vacuum truck uses only an on-board or portable pump to push material into the truck. 


Controlled 
Loading 


Where control is required note the control that is utilized. 


Control Devices Vapor Capture 
and Recovery 


Records of hours of use are required for all units and on-line time must be considered 
when emission estimates and actual emissions inventories are calculated. 
 
mVRU 
Basic Design Function Record: Record demonstrating the unit captures vapor and 
includes a sensing device set to capture this vapor at peak intervals.   
Additional Design Parameter Record: Record demonstrating additional design 
parameters are utilized such as additional sensing equipment, a properly designed 
bypass system, an appropriate gas blanket, an adequate compressor selection, and the 
ability to vary the drive speed for units utilizing electric driven compressors 
mVRUs that are used at oil and gas sites to control emissions may claim up to 100% 
control efficiency provided records of basic and additional design functions and 
parameters of a VRU along with appropriate records listed in Table 8 are satisfied. 
 
mVRUs may claim up to 99% control efficiency for units where records of basic and 
additional design functions are satisfied and parameters listed in Table 8 are not 
satisfied.  
 
mVRUs may claim up to 95% control efficiency for units where records listed in Table 8 
are not satisfied.  
 
lVRU 
The record of proper design must be kept to demonstrate how the unit was designed 
and for what capacity. The record of liquid replacement must be kept, along with the 
calculations for demonstrating that the VOC to liquid ratio has been maintained. 
Additionally, the system must be tested to demonstrate the efficiency. This testing 
needs to be performed and results recorded to receive 95% control efficiency no longer 
than: vacuum truck emissions: after 20 loads have been pulled through the lVRU, for 
tanks: Produced Water – Monthly, Crude – Bi-Monthly, Condensate – Weekly. This 
testing needs to be performed and results recorded to receive 98% control efficiency no 
longer than: vacuum truck emissions: after 15 loads have been pulled through the 
lVRU, for tanks: Produced Water – 3 weeks, Crude – 10 days, Condensate – 5 days. 
 
All valves must be designed and maintained to prevent leaks. All hatches and openings 
must be properly gasketed and sealed with the unit properly connected. 
 
Downtime is limited to a rolling 12 month average of 5% or 432 hr/per rolling 12 
months and waste vents shall be redirected to an appropriate control device if possible 
during down time unless otherwise registered for alternate operating hours. 
 


Cooling Tower  Design data  Records shall be kept of maximum cooling water circulation rate and basis, maximum 
total dissolved solids allowed as maintained through blowdown, and towers design 
drift rate. These records are only required if the cooling system is used to cool process 
VOC streams or control from drift eliminators or minimizing solids content is needed 
to meet particulate matter emission limits. 
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Table 8 Monitoring and Records Demonstrations (continued) 
Category Description Record Information 


 Particulate 
Monitoring, 
Maintenance and 
Repair.  


Inspect and record integrity of drift eliminators annually, repairing as necessary. If a 
maximum solids content must be maintained through blowdowns to meet particulate 
emission rate limits, cooling water shall be sampled for total dissolved solids (TDS) 
once a month at prior to any periodic blow downs and maintain records of the 
monitoring results and all corrective actions. 


  Cooling water VOC concentrations above 0.08 parts per million by volume (ppmv) 
indicate faulty equipment. Equipment shall be maintained so as to minimize VOC 
emissions into the cooling water. Faulty equipment shall be repaired at the earliest 
opportunity but no later than the next scheduled shutdown of the process unit in which 
the leak occurs. Records must be maintained of all monitoring data and equipment 
repairs.  


Planned 
Maintenance, 
Start-up, and 
Shutdown (MSS)  


Alternate 
Operational 
Scenarios and 
Redirection of 
Vent Streams  


Records of redirection of vent streams during primary operational unit or control 
downtime, including associated alternate controls, releases and compliance with 
emission limitations.  


Planned MSS Pigging, Purging 
and Blowdowns 


Pigging records, including catcher design, date, emission estimate to atmosphere and 
to control, and when controlled, the control device. Note where a control device is 
necessary to meet emission limitations the device is subject to the requirements of 
standard permit (e) and record requirements of this table. 
Purging and blowdown records, including the volume and pressure and a description of 
the piping and equipment involved, the date, emission estimate to atmosphere and to 
control, and when controlled, the control device. Where purging to control to meet a 
lower concentration before purging to atmosphere is conducted the concentrations of 
VOC, BTEX or H2S as appropriate must be measured and recorded prior to purging to 
atmosphere. Note where a control device is necessary to meet emission limitations the 
device is subject to the requirements of standard permit (e) and record requirements of 
this table. 


Planned MSS Temporary 
Facilities for 
Bypass, and 
Degassing and 
Purging 


Temporary facility records, including a description and estimate of potential fugitive 
emissions from temporary piping, size and design of facilities (eg. tanks or pan volume, 
fill method, and throughput; engine horse power, fuel and usage time, flare tip area, 
ignition method, and heating value assurance method; etc.) and the date and emission 
estimate to atmosphere and to control for their use  


Planned MSS Management of 
Sludge from Pits, 
Ponds, Sumps and 
Water 
Conveyances 


Records including the source identification, removal plan, emission estimate direct to 
atmosphere and through control. Note where a control device is necessary to meet 
emission limitations the device is subject to the requirements of standard permit (e) 
and record requirements of this table. 
 


Planned MSS Degassing or 
Purging of Tanks, 
Vessels, or Other 
Facilities 
 


Records including: 
a) the EPN and description of vessels and equipment degassed or purged; 
b) the material, volume and pressure (if applicable); 
c) the volume of purge gas used; 
d) a description of the piping and equipment involved; 
e) clarifying estimates for a coated surface or heel; 
f) the date; 
g) emission estimate to atmosphere and to control; 
h) when controlled, the control device; and 
i) where purging to a control device to reduce concentrations before purging to 


atmosphere, the concentrations of VOC, BTEX or H2S as appropriate must be 
measured and recorded prior to purging to atmosphere.  


Planned MSS Records Records or copies of work orders, contracts, or billing by contractors for the following 
activities shall be kept at the site, or nearest manned site, and made available upon 
request: 
• Routine engine component maintenance including filter changes, oxygen sensor 


replacements, compression checks, overhauls, lubricant changes, spark plug 
changes, and emission control system maintenance; 


• Boiler refractory replacements and cleanings;  
• Heater and heat exchanger cleanings; 
• Turbine hot standard permit swaps; 
• Pressure relief valve testing, calibration of analytical equipment; 


instrumentation/analyzer maintenance; replacement of analyzer filters and 
screens.  
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Table 8 Monitoring and Records Demonstrations (continued) 
Category Description Record Information 


Control Devices Flare Monitoring Basic monitoring requires the flare and pilot flame to be continuously monitored by a 
thermocouple or an infrared monitor. Where an automatic ignition system is 
employed, the system shall ensure ignition when waste gas is present. The time, date, 
and duration of any loss of flare, pilot flame, or auto-ignition shall be recorded. Each 
monitoring device shall be accurate to, and shall be calibrated at a frequency in 
accordance with, the manufacturer's specifications. 
A temporary, portable or backup flare used less than 480 hours per year is not required 
to be monitored.  
Records of hours of use are required for all units and on-line time must be considered 
when emission estimates and actual emissions inventories are calculated. 


Control Devices  Thermal Control device monitoring and records are required only where the device is necessary 
Oxidation and for the site to meet emission rate limits.  
Vapor Basic monitoring is a thermocouple or infrared monitor that indicates the device is 
Combustion working. 
Performance Records of hours of use are required for all units and on-line time must be considered 
Monitoring Basic when emission estimates and actual emissions inventories are calculated. 
Intermediate Intermediate monitoring and records include continuously monitoring and recording 


temperature to insure the control device is working when waste gas can be directed to 
the device and showing compliance with the 1400 degrees Fahrenheit if applicable. 


Enhanced Enhanced monitoring requires continuous temperature and oxygen or carbon 
monoxide monitoring on the exhaust with six minute averages recorded to show 
compliance with the temperature requirement and the design oxygen range or a CO 
limit of 100 ppmv. Some indication of waste gas flow to the control device, like a 
differential pressure, flow monitoring or valve position indicator, must also be 
continuously recorded, if the flow to the control device can be intermittent. 


Alternate Records of stack testing and the monitored parameters during the testing shall be 
Monitoring maintained to allow alternate monitoring parameters and limits.  


Control Devices Control with Basic monitoring is any continuous monitor that indicates when the flame in the device 
process is on or off (other than partial operational use). The following are effective basic 
combustion or options: a fire box temperature monitor, rising or steady process temperature monitor, 
heating devices CO monitor, primary fuel flow monitor, fire box pressure monitor or equivalent.  
(e.g. reboilers, Enhanced monitoring for 91 to 99% control, where waste gas is not introduced as the 
heaters & primary fuel, must include the following monitors: continuous fire box or fire box 
furnaces) exhaust temperature, and  CO and O2 monitoring, with at least 6 minute averages 


recorded. Additionally, enhanced monitoring where the waste gas may be flowing when 
the control device is not firing must show continuous disposition of the waste gas 
streams, including continuous monitoring of flow or valve position through any 
potential by-pass to the control where more than 50% run time of control is claimed.  
[Basic monitoring is any continuous monitor that indicates when the flame in the 
device is on or off (other than partial operational use). The following are effective basic 
options: a fire box temperature monitor, rising or steady process temperature monitor, 
CO monitor, primary fuel flow monitor, fire box pressure monitor or equivalent.  
Enhanced monitoring for 91 to 99% control, where waste gas is not the primary fuel, 
must include the following monitors: continuous fire box or fire box exhaust 
temperature monitoring; and  CO and O2 monitoring, with at least 6 minute averages 
recorded. Additionally, enhanced monitoring where the waste gas may be flowing when 
the control device is not firing must show continuous disposition of the waste gas 
streams. This includes continuous monitoring of flow or valve position through any 
potential by-pass to the control where more than 50% run time of the control is 
claimed.] 
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Table 9 Fugitive Component LDAR BACT Table 


Fugitive component Leak Detection and Repair 
Technology (BACT) Requirements Table  


(LDAR) Best Available Control 


Exceptions All fugitive components must meet Additional Details Compliance with 
the minimum design, monitoring, control and these requirements does not assure 
other emissions techniques listed in this Table compliance with requirements of NSPS, 
unless the component’s service meets one of the NESHAPS or MACT, and does not 
following exceptions: constitute approval of alternate standards 


for these regulations. 


Total uncontrolled potential to emit from all 
components ≤ 10 tpy 


 


Nitrogen lines No expectation to estimate emissions. Note 
this exemption does not include lines with 
nitrogen that has been used as a sweep gas. 


Steam lines (non contact) No expectation to estimate emissions. 


Flexible plastic tubing ≤ 0.5 inches in diameter, 
unless it is subject to monitoring by other state or 
federal regulations. 


No expectation to estimate emissions, 
unless it is subject to monitoring by other 
state or federal regulations. 


The operating pressure is at least 5 kilopascals 
(0.725 psi) below ambient pressure 


No expectation to estimate emissions. 


Mixtures in streams where the VOC has an 
aggregate partial pressure of less than 0.002 psia at 
68oF. 


No expectation to estimate emissions. 


Components containing only noble gases, inserts 
such as CO2 and water or air contaminants not 
typically listed on a MAERT such as methane, 
ethane, and Freon. 


No expectation to estimate emissions. 


Instrument monitoring is not required for pipeline 
quality sweet natural gas 


Uncontrolled Emissions should be 
estimated. Must meet pipeline quality 
specifications 


Instrument monitoring is not required when the 
aggregate partial pressure or vapor pressure is less 
than 0.044 psia at 68 1F or at maximum process 
operating temperature. 


Uncontrolled Emissions should be 
estimated. This applies at all times, unless 
a control efficiency is being claimed for 
instrument monitoring, in which case 
there must be a record supporting that the 
instrument could detect a leak. 


Instrument monitoring is not required for waste 
water lines containing less than 1% VOC by weight 
and operated at ≤ 1 psig  


Uncontrolled Emissions should be 
estimated. 
 


Instrument monitoring is not required for cooling 
water line components  


Emissions are estimated and associated 
with the cooling tower 


6-63







Page 52 of 67 


Table 9 Fugitive Component LDAR BACT Table (continued) 


Fugitive component Leak Detection and Repair (LDAR) Best 
Technology (BACT) Requirements Table (continued) 


Available Control 


Instrument monitoring is not required for CO2 
lines after VOC is removed. This is referred to as 
Dry Gas lines in 40 CFR Part 60 Subpart KKK, and 
defined as a stream having a VOC weight 
percentage less than 4 %; a weighted average 
Effects Screening Level (ESL) of the combined VOC 
stream is > 3,500 Φg/m3; and total uncontrolled 
emissions for all such sources is < 1 ton per year at 
any OGS. 
 
 


Uncontrolled Emissions should be 
estimated. 
The weighted average ESLx for process 
stream, X, with multiple VOC species will 
be determined by: 
ESLx = fa/ESLa + fb/ESLb + fc/ESLc + . + 
fn/ESLn 
Where: 
n =total number of VOC species in process 
stream;  
ESLn = the effects screening level in μg/m3 
for the contaminant being evaluated 
(published in the most recent edition of the 
TCEQ ESL list); 
fn=the weight fraction of the appropriate 
VOC species in relation to all other VOC in 
process stream. 


At OGS sites where the total uncontrolled potential Uncontrolled Emissions should be 
to emit from all components < 25 tpy, instrument estimated. 
monitoring is not required on components where 
the aggregate partial pressure or vapor pressure is 
less than 0.5 psia at 100 F or at maximum process 
operating temperature, unless the components are 
subject to monitoring by other state or federal 
regulations.  


Minimum Design, Monitoring, Technique or Control for all fugitive components 
with uncontrolled potential to emit of ≥ 10 tpy VOC or ≥ 1 tpy H2S 


Requirements Additional Details 


Construction of new and reworked piping, valves, To the extent that good engineering 
pump systems, and compressor systems shall practice will permit, new and reworked 
conform to applicable American National valves and piping connections shall be so 
Standards Institute (ANSI), American Petroleum located to be reasonably accessible for 
Institute (API), American Society of Mechanical leak-checking during plant operation.  
Engineers (ASME), or equivalent codes.  
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Table 9 Fugitive Component LDAR BACT Table (continued) 


Fugitive component Leak Detection and Repair (LDAR) Best 
Technology (BACT) Requirements Table (continued) 


Available Control 


Minimum Design, Monitoring, Technique or Control for all fugitive components 
with uncontrolled potential to emit of ≥ 10 tpy VOC or ≥ 1 tpy H2S 


Requirements Additional Details 


New and reworked underground process pipelines 
shall contain no buried valves such that fugitive 
emission monitoring is rendered impractical. New 
and reworked piping connections shall be welded 
or flanged. Screwed connections are permissible 
only on piping smaller than two-inch diameter.  
Gas or hydraulic testing of the new and reworked 
piping connections at no less than operating 
pressure shall be performed prior to returning the 
components to service or they shall be monitored 
for leaks using an approved gas analyzer within 15 
days of the components being returned to service. 
Where technically feasible new and reworked 
components may be screened for leaks with a soap 
bubble test within 8 hours of being returned to 
service in lieu of instrument testing. Adjustments 
shall be made as necessary to obtain leak-free 
performance. 


 


Each open-ended valve or line shall be equipped 
with an appropriately sized cap, blind flange, plug, 
or a second valve to seal the line so that no leakage 
occurs. Except during sampling, both valves shall 
be closed. 


If the removal of a component for repair or 
replacement results in an open ended line 
or valve, it is exempt from the requirement 
to install a cap, blind flange, plug, or 
second valve for 72 hours. If the repair or 
replacement is not completed within 72 
hours, the permit holder must complete 
either of the following actions within that 
time period: the line or valve must have a 
cap, blind flange, plug, or second valve 
installed; or the open-ended valve or line 
shall be monitored once for leaks above 
background for a plant or unit turnaround 
lasting up to 45 days with an approved gas 
analyzer and the results recorded. For all 
other situations, the open-ended valve or 
line shall be monitored once at the end of 
the 72 hour period following the creation 
of the open ended line and monthly 
thereafter with an approved gas analyzer 
and the results recorded. For turnarounds 
and all other situations, leaks are indicated 
by readings 20 ppmv above background  


6-65







Page 54 of 67 


Table 9 Fugitive Component LDAR BACT Table (continued) 


Fugitive component Leak Detection and Repair (LDAR) 
Technology (BACT) Requirements Table (continued) 


Best Available Control 


Minimum Design, Monitoring, Technique or Control for all fugitive components with 
uncontrolled potential to emit of ≥ 10 tpy VOC or ≥ 1 tpy H2S 


Requirements Additional Details 


 and must be repaired within 24 hours or a 
cap, blind flange, plug, or second valve 
must be installed on the line or valve. 


Components shall be inspected by visual, audible, 
and/or olfactory means at least weekly by 
operating personnel walk-through. 


 


Accessible valves shall be monitored by leak-
checking for fugitive emissions quarterly using an 
approved gas analyzer. Sealless/leakless valves 
(including, but not limited to, welded bonnet 
bellows and diaphragm valves) and relief valves 
equipped with a rupture disc upstream or venting 
to a control device are not required to be 
monitored.  
 
If an unsafe-to-monitor valve is not considered safe 
to monitor within a calendar year, then it shall be 
monitored as soon as possible during safe-to-monitor 
times. A difficult-to-monitor component for which 
quarterly monitoring is specified may instead be 
monitored annually. 


Sealless/leakless valves and relief valves 
equipped with rupture disc or venting to a 
control device and exempted from 
instrument monitoring are not counted in 
the fugitive emissions estimates. See Table 
7 Sampling and Demonstrations of 
Compliance for Fugitive and LDAR 
Analyzer requirements. See Table 8, 
Monitoring and Records Demonstrations 
to identify Difficult-to-monitor and 
unsafe-to-monitor valves. 


For valves equipped with rupture discs, a pressure-
sensing device shall be installed between the relief 
valve and rupture disc to monitor disc integrity.  


All leaking discs shall be replaced at the 
earliest opportunity but no later than the 
next process shutdown. 


All pump, compressor and agitator seals shall be 
monitored quarterly with an approved gas analyzer 
or be equipped with a shaft sealing system that 
prevents or detects emissions of VOC from the seal. 
Seal systems designed and operated to prevent 
emissions or seals equipped with an automatic seal 
failure detection and alarm system need not be 
instrument monitored. Seal systems that prevent 
emissions may include (but are not limited to) dual 
pump seals with barrier fluid at higher pressure 
than process pressure or seals degassing to vent 
control systems kept in good working order. 
Submerged pumps or sealless pumps (including, 
but not limited to, diaphragm, canned, or 
magnetic-driven pumps) may be used to satisfy the 
requirements of this condition and need not be 
monitored.  


Pumps compressor and agitator seals that 
prevent leaks or direct emissions from the 
seals to control and are exempt from 
instrument monitoring are not counted in 
the fugitive emissions estimates. 
Equipment equipped with alarms would 
still be counted. See Table 7 Sampling and 
Demonstrations of Compliance for Fugitive 
and LDAR Analyzer requirements. 
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Table 9 Fugitive Component LDAR BACT Table (continued) 


Fugitive component Leak Detection and Repair (LDAR) 
Technology (BACT) Requirements Table (continued) 


Best Available Control 


Minimum Design, Monitoring, Technique or Control for all fugitive components with 
uncontrolled potential to emit of ≥ 10 tpy VOC or ≥ 1 tpy H2S 


Requirements Additional Details 


For a site where the total uncontrolled potential to 
emit from all components is < 25 tpy; Components 
found to be emitting VOC in excess of 10,000 parts 
per million by volume (ppmv) using EPA Method 21, 
found by visual inspection to be leaking (e.g. 
whistling, dripping or blowing process fluids or 
emitting hydrocarbon or H2S odors) or found leaking 
using the Alternative Work Practice in 40 CFR 
§60.18(g) - (i) shall be considered to be leaking and 
shall be repaired, replaced, or tagged as specified. A 
first attempt to repair the leak must be made within 5 
days. A leaking component shall be repaired as soon 
as practicable, but no later than 15 days after the leak 
is found. If the repair of a component would require a 
unit shutdown, the repair may be delayed until the 
next scheduled shutdown. All leaking components 
which cannot be repaired until a scheduled shutdown 
shall be identified for such repair by tagging. 


Components subject to routine instrument 
monitoring with an approved gas analyzer 
under this leak definition my claim a 75% 
emission reduction credit when evaluating 
controlled fugitive emission estimates. 
This reduction credit does not apply when 
evaluating uncontrolled emission or to any 
component not measured with an 
instrument quarterly, but is allowed for all 
components monitored by the Alternative 
Work Practice. See Table 7 Sampling and 
Demonstrations of Compliance for Fugitive 
and LDAR Analyzer requirements 


Components not subject to an instrument At the discretion of the TCEQ Executive 
monitoring program but found to be emitting VOC Director or designated representative, 
in excess of 10,000 ppmv using EPA Method 21, early unit shutdown or other appropriate 
found by audio, visual or olfactory inspection to be action may be required based on the 
leaking (e.g. whistling, dripping or blowing process number and severity of tagged leaks 
fluids or emitting hydrocarbon or H2S odors)  shall awaiting shutdown. 
be considered to be leaking and shall be repaired, 
replaced, or tagged as specified. All components 
are subject to monitoring when using the 
Alternative Work Practice in 40 CFR §60.18(g) - 
(i). 
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Table 9 Fugitive Component LDAR BACT Table (continued) 


Fugitive component Leak Detection and Repair (LDAR) 
Technology (BACT) Requirements Table (continued) 


Best Available Control 


Minimum Design, Monitoring, Technique or Control for all fugitive components with 
uncontrolled potential to emit of ≥ 25 tpy or ≥ 5 tpy H2S 


For a site where the total uncontrolled potential to 
emit from all components is ≥ 25 tpy; All the 
requirements for < 25tpy VOC above apply, except 
valves found to be emitting VOC in excess of 500 
ppmv using EPA Method 21, found by audio, visual 
or olfactory inspection to be leaking (e.g. whistling, 
dripping or blowing process fluids or emitting 
hydrocarbon or H2S odors) or found leaking using 
the Alternative Work Practice in 40 CFR §60.18(g) - 
(i) shall be considered to be leaking and shall be 
repaired, replaced, or tagged as specified and Pump, 
compressor, and agitator seals found to be emitting 
VOC in excess of 2,000 ppmv using EPA Method 21, 
found by audio, visual or olfactory inspection to be 
leaking (e.g. whistling, dripping or blowing process 
fluids or emitting hydrocarbon or H2S odors) or 
found leaking using the Alternative Work Practice in 
40 CFR §60.18(g) - (i) shall be considered to be 
leaking and shall be repaired, replaced, or tagged as 
specified. 
 


Components subject to routine instrument 
monitoring under this leak definition my 
claim a 97% emission reduction credit for 
valves and an 85% emission reduction 
credit for pump, compressor and agitator 
seals when evaluating controlled fugitive 
emission estimates. This reduction credit 
does not apply when evaluating 
uncontrolled emission or to any 
component not measured with an 
instrument quarterly. See Table 7 
Sampling and Demonstrations of 
Compliance for Fugitive and LDAR 
Analyzer requirements. 


LDAR Monitoring Options 


Any site may reduce the controlled fugitive 
emission estimates by including components not 
required to be monitored in the quarterly 
instrument monitoring program or applying the 
lower leak definition of the more stringent program 
as appropriate. 


Quarterly monitoring at a leak definition of 
10,000 ppmv would equate to a 75% 
emission reduction credit when evaluating 
controlled fugitive emission estimates for 
the component. Quarterly monitoring at a 
leak definition of 500 ppmv would equate 
to a 97% emission reduction credit for 
valves, flanges and connectors, a 93% 
emission reduction credit for pumps, and a 
95% emission reduction credit for 
compressor, agitator seals and other 
component groups when evaluating 
controlled fugitive emission estimates. 
This reduction credit does not apply when 
evaluating uncontrolled emission or to any 
component not measured with an 
instrument quarterly. See Table 7 
Sampling and Demonstrations of 
Compliance for Fugitive and LDAR 
Analyzer requirements. 
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Table 9 Fugitive Component LDAR BACT Table (continued) 


Fugitive component Leak Detection and Repair (LDAR) Best 
Technology (BACT) Requirements Table (continued) 


Available Control 


Minimum Design, Monitoring, Technique or Control for all fugitive components 
with uncontrolled potential to emit of ≥ 25 tpy or ≥ 5 tpy H2S 


Requirements Additional Details 


LDAR Monitoring Options 


After completion of the required quarterly 
inspections for a period of at least two years, the 
operator of the OGS facility may change the 
monitoring schedule as follows:(i)After two 
consecutive quarterly leak detection periods with 
the percent of valves leaking equal to or less than 
2.0%, an owner or operator may begin to skip one 
of the quarterly leak detection periods for the 
valves in gas/vapor and light liquid service.(ii)After 
five consecutive quarterly leak detection periods 
with the percent of valves leaking equal to or less 
than 2.0%, an owner or operator may begin to skip 
three of the quarterly leak detection periods for the 
valves in gas/vapor and light liquid service.  
If the owner or operator is using the Alternative 
Work Practice in 40 CFR §60.18(g) - (i), the 
alternative frequencies specified in this standard 
permit are not allowed. 


 


Shutdown prior to Maintenance of Fugitive 
Components 
 


Start-up after Maintenance of 
components 


All components shall be kept in good repair. When returning associated equipment and 
During repair or replacement, emission releases piping to service after repair or 
from the emptying of associated piping, replacement of fugitive components, 
equipment, and vessels must meet the emission appropriate leak detection shall occur and 
limits and control requirements listed under correction, maintenance or repair shall be 
pipeline or compressor blowdowns.  immediately performed if fugitive 


components are not in good working 
order. 
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Table 10 Best Available Control Technology Requirements 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


Combined 
Control 
Requirements 


< 25 tpy VOC No add on control is required if the continuous and periodic 
vents from all units, vessels and equipment (including 
normal operation process blow downs) is less than 25 tons of 
VOC per year. 


≥ 25 tpy VOC All continuous and periodic vents on process vessels and 
equipment with potential emissions containing ≥ 1% VOC at 
any time must be captured and directed to a control device 
listed in the Control Device BACT Table with a minimum 
design control efficiency of at least 95%, if the sum of the 
uncontrolled PTE of the vents at the site will equal or exceed 
25 tons of VOC per year. A site total potential to emit of 1 tpy 
of VOC from vent gas streams may be exempted from this 
control requirement. 
 


Glycol 
Dehydration 
Unit 


Uncontrolled 
PTE < 10 tpy 
VOC 
 
VOC, BTEX, 
H2S 


No control is required. Condensers included in the 
equipment constructed must be maintained and operated as 
specified by the manufacturer or design engineering. 


Uncontrolled All non-combustion VOC emissions shall be routed to a 
PTE ≥ 10 tpy vapor recovery unit (VRU), the unit reboiler, or to an 
and < 50 tpy appropriate control device listed in the Control Device BACT 
VOC Table. This includes the emissions from the condenser vent. 
 Liquid waste or product material captured by a condenser 
VOC, BTEX, must be enclosed and transferred to a unit compliant with 
H2S the requirements of this table and the condenser must meet 
 the requirements listed in the Control Device BACT Table 


with a minimum design control efficiency of 80%. For 
condensers, greater efficiencies may be claimed where 
enhanced monitoring and testing are applied following Table 
7. 
If the unit reboiler is used to control the VOC emissions from 
the dehydrator (e.g. to control the condenser vent and the 
flash tank if one is present) the unit must be designed to 
efficiently combust those vented VOCs at least 50% of the 
time the unit is operated. 
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Table 10 Best Available Control Technology Requirements 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


 


Uncontrolled 
PTE ≥ 50 tpy 
VOC 
 
VOC, BTEX, 
H2S 


All non-combustion VOC emissions shall be captured and 
directed to an appropriate control device listed in the Control 
Device BACT Table with a minimum design control efficiency 
of at least 95%.  
 


Atmospheric 
Oil/Water 
separators 


VOC with 
partial pressure 
 < 0.5 psia at 
maximum 
liquid 
temperature or 
95 F whichever 
is greater. VOC, 
BTEX, H2S 


May vent to atmosphere through vent no larger than 3 inch 
diameter. 
If H2S can exceed 24 ppmv in the vapor space the separator 
vent shall be captured and directed to a control device listed 
in the Control Device BACT Table with a minimum design 
control efficiency of at least 95%. 


VOC with The oil layer must have a floating cover over the entire liquid 
partial pressure surface with a conservation vent to atmosphere or the vents 
  ≥ 0.5 psia at must be captured and directed to a control device listed in 
maximum the Control Device BACT Table with a minimum design 
liquid surface control efficiency of at least 95%. 
temperature or  
95 F whichever If H2S can exceed 24 ppmv in the vapor space the separator 
is greater, VOC, vent shall be captured and directed to a control device listed 
BTEX, H2S in the Control Device BACT Table with a minimum design 


control efficiency of at least 95%. 
 
If the separator operates with more than 25,000 gallons 
(595 barrels) of liquid contained or is used as an oil storage 
tank, it shall be treated as a storage tank and meet those 
requirements.  


Oil water These separators must be treated as process separators with 
separators a gas stream and follow those requirements. 
where the 
material 
entering the 
separator may 
flash. VOC, 
BTEX, H2S 
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Table 10 Best Available Control Technology Requirements (continued) 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


Fuel 
Combustion 
Units including 
auxiliary fuel 
for combustion 
control devices 


H2S Fuel for all combustion units at the site shall be sweet natural 
gas or liquid petroleum gas, fuel gas containing no more than 
ten grains of total sulfur per 100 dry standard cubic feet 
(dscf), or field gas.  
 


Boilers, NOx, CO, If any unit has a designed maximum firing rate of < 40 
Reboilers,  PM10/2.5, MMBTU/hr and greater than 10 MMBtu/hr, it must be 
Heater- VOC, HCHO, designed and operated for good combustion and meet 0.10 
Treaters, and SO2 lb/MMBtu for NOX. For boilers and reboilers greater than or 
Process  equal to 40 MMBtu/hr, emission shall not exceed 0.036 
Heaters lb/MMBtu for NOx. For heaters and heater treaters greater 


than or equal to 40 MMBtu/hr but less than 100 MMBtu/hr, 
emissions shall not exceed 0.06 lb/MMBtu for NOx. Heaters 
and heater treaters greater than or equal to 100 MMBtu/hr 
shall not exceed 0.036 lb/MMBtu for NOx. 
 
For boilers, reboilers, process heaters, and heater treaters 
with heat inputs equal to or greater than 10 MMBtu/hr, the 
emission limit for CO is 0.074 lb CO/MMBtu 


GasFired NOx, CO, Units shall be designed and operate with low NOx 
Turbines PM10/2.5, 


VOC, HCHO, 
SO2 


combustors and meet 25 ppmvd @ 15% O2 for NOX and 
50 ppmvd @ 15% O2 for CO.  


All Tanks Uncontrolled 
PTE of < 1.0 tpy 
VOC or < 0.1 
tpy H2S 


Open-topped tanks or ponds 
allowed 


containing VOCs or H2S are 


All Tanks  Uncontrolled 
PTE of ≥ 1.0 tpy 
VOC or ≥ 0.1 
tpy H2S 


Open-topped tanks or ponds containing VOCs or H2S are not 
allowed. 
Tank hatches and valves, which emit to the atmosphere, shall 
remain closed except for sampling or planned maintenance 
activities. All pressure relief devices (PRD) shall be designed 
and operated to ensure that proper pressure in the vessel is 
maintained and shall stay closed except in upset or 
malfunction conditions. If the PRD does not automatically 
reset, it must be reset within 24 hours at a manned site and 
within one week if located at an unmanned site. 
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Table 10 Best Available Control Technology Requirements (continued) 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


Process 
Separators, 
Crude oil, 
Condensate, 
Treatment 
chemicals, 
Produced 
water, Fuel, 
Slop/Sump Oil 
and any other 
storage tanks 
or vessels that 
contain a VOC 
or a film of 
VOC on the 
surface of 
water. 
 


VOC with 
partial pressure 
 < 0.5 psia at 
maximum 
liquid surface 
temperature or 
95 F whichever 
is greater, or 
with 
uncontrolled 
PTE of < 5 tpy 
VOC from 
working and 
breathing 
losses, including 
flash emissions 
VOC, BTEX, 
H2S 


All storage tanks with a storage capacity greater than 
500 gallons must be submerged fill.  
Existing tanks and vessels (including temporary liquid 
storage tanks) which are not increasing emissions at an OGS 
shall also meet this requirement no later than 180 days after 
a registration renewal as of January 1, 2016 


VOC with 
partial pressure 
 ≥ 0.5 psia at 
maximum 
liquid surface 
temperature or 
95 F (whichever 
is greater), and 
with 
uncontrolled 
PTE of < 5 tpy 
from working 
and breathing 
losses, including 
flash emissions 
 


All storage tanks with a storage capacity greater than 500 
gallons must be submerged fill.  
Un-insulated tank exterior surfaces exposed to the sun shall 
be of a color that minimizes the effects of solar heating 
(including, but not limited to, white or aluminum). To meet 
this requirement the solar absorptance should be 0.43 or 
less, as referenced in Table 7.1-6 in AP-42. Paint shall be 
maintained in good condition. If a new or modified tank 
cannot be painted white or other reflective color, then 
another control device may be used to control emissions. 
Exceptions to the color requirement include the following: 
(A) Up to 10% of the external surface area of the roof or walls 
of the tank or vessel may be painted with other colors to 
allow for identifying information or aesthetic purposes; and 


6-73







Page 62 of 67 


Table 10 Best Available Control Technology Requirements (continued) 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


(continued) (continued) 
VOC with 
partial pressure 
 ≥ 0.5 psia at 
maximum 
liquid surface 
temperature or 
95 F (whichever 
is greater), and 
with 
uncontrolled 
PTE of < 5 tpy 
from working 
and breathing 
losses, including 
flash emissions 
 
VOC, BTEX, 
H2S 


(continued) 
 
(B) If a local, state or federal law or ordinance or private 
contract which predates this standard permit’s effective date 
establishes in writing tank and vessel colors other than white. 
If applicable, a copy of this documentation must be provided 
to the commission upon registration. 
(C) Tanks and vessels purposefully darkened to create the 
process reaction and help condense liquids from being 
entrained in the vapor. 
Existing tanks and vessels (including temporary liquid 
storage tanks) which are not increasing emissions at an OGS 
using shall also meet this requirement no later than 180 days 
after a registration renewal as of January 1, 2016.  
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Table 10 Best Available Control Technology Requirements (continued) 


Source 
Facility 


or Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


(continued) VOC with 
uncontrolled 
PTE of ≥ 5 tpy 


Vents shall be captured and directed to an appropriate 
control device as listed in standard permit (e) BMP and 
BACT.  
Un-insulated tank exterior surfaces exposed to the sun shall 
be of a color that minimizes the effects of solar heating 
(including, but not limited to, white or aluminum). To meet 
this requirement the solar absorptance should be 0.43 or 
less, as referenced in Table 7.1-6 in AP-42. Paint shall be 
maintained in good condition. Exceptions to the color 
requirement include the following: 
(A) Up to 10% of the external surface area of the roof or walls 
of the tank or vessel may be painted with other colors to 
allow for identifying information or aesthetic purposes; and  
(B) If a local, state or federal law or ordinance or private 
contract which predates this standard permit’s effective date 
establishes in writing tank and vessel colors other than white. 
If applicable, a copy of this documentation must be provided 
to the commission upon registration. 
(C) Tanks and vessels purposefully darkened to create the 
process reaction and help condense liquids from being 
entrained in the vapor. 
Existing tanks and vessels (including temporary liquid 
storage tanks) which are not increasing emissions at an OGS 
using shall also meet this requirement no later than 180 days 
after a registration renewal as of January 1, 2016. 


Truck Loading VOC with 
partial pressure 
< 0.5 psia at 
maximum 
liquid surface 
temperature or 
95 F whichever 
is greater, or 
with 
uncontrolled 
PTE of < 5 tpy 
VOC  


VOC, BTEX, 
H2S 


Loading is recommended to be performed with submerged 
filling, or vapor balancing back to the tank and any 
subsequent recovery or control device. 
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Table 10 Best Available Control Technology Requirements (continued) 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


 VOC with 
partial pressure 
 ≥ 0.5 psia at 
maximum 
liquid surface 
temperature or 
95 F whichever  
is greater  


VOC, BTEX, 
H2S 


Splash loading and uncontrolled vacuum truck loading is not 
allowed. Loading shall be performed with a control 
effectiveness of at least 42% as compared to splash loading. 
Loading may occur by submerged filling or equivalent 
prevention or recovery technique as listed in Table 10.  


VOC with 
uncontrolled 
PTE of ≥ 5 tpy 
VOC 


Loading vapors shall be captured and directed to an 
appropriate control device listed in the Control Device BACT 
Table with a minimum design control efficiency of at least 
98%, routed to a vapor recovery unit (VRU) with a control 
effectiveness of at least 95%, or vapor balanced back to the 


VOC, BTEX, delivering storage tank equipped with a VRU, or connected 
H2S to a control device listed in the Control Device BACT Table 


with a minimum design control efficiency of at least 95%. 


Controlled 
Loading 


Where loading control is required, the collection or capture 
system must be connected to the tank truck so all displaced 
vapors are directed to the control device and the control 
device is operational before loading is commenced. When 
properly connected the capture efficiency will be assumed to 
be 70% efficient at capturing the displaced truck vapors. The 
capture efficiency may be assumed to be 98.7 percent 
efficient when the tanker truck has certification that the tank 
has passed vapor-tightness testing within the last 12 months 
using the methods described in 40 CFR 60, Subpart XX. The 
capture efficiency may be assumed to be 99.2 percent 
efficient when the tanker truck has certification that the tank 
has passed vapor-tightness testing within the last 12 months 
using the methods described in 40 CFR 63, Subpart R. 
Loading shall be discontinued when liquid or gas leaks from 
the loading or collection system are observed. 
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Table 10 Best Available Control Technology Requirements (continued) 


Source or 
Facility 


Air 
Contaminant 


Minimum Acceptable Design, Control or Technique, 
Control Efficiencies, and Other Details during 
Production Operations 


Cooling Tower VOC, BTEX, Heat exchange systems must be non-contact design (i.e. 
Heat Exchange PM10/2.5 designed and operated to avoid direct contact with gaseous 
System or liquid process streams containing VOC, H2S, halogens or 


halogen compounds, cyanide compounds, inorganic acids, or 
acid gases). 
 
Systems with heat exchangers that cool a fluid with VOC 
shall meet the following: 
The cooling water must be at a higher pressure than the 
process fluid in the heat exchangers or the cooling tower 
water must be monitored monthly for VOC emissions using 
TCEQ Sampling Procedures Manual, Appendix P dated 
January 2003 or a later edition. Equipment shall be 
maintained so as to minimize VOC emissions into the cooling 
water. Cooling water VOC concentrations greater than 
0.08 ppmw indicate faulty equipment. If the repair of a heat 
exchanger would require a unit shutdown that would create 
more emissions than the repair would eliminate, the repair 
may be delayed until the next planned shutdown or 180 days 
if no shutdowns are scheduled. Cooling towers shall be 
designed and operated with properly functioning drift 
eliminators. New cooling towers shall be designed with drift 
eliminators designed to meet ≤ 0.001% drift. 
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List of Acronyms  


  
°C Degrees Celsius EFR External floating roof tank 
°F Degrees Fahrenheit Emax Maximum acceptable emission rate 
µg/m3 Micrograms per cubic meter (lb/hr) 
acfm Actual cubic feet per minute EPA Environmental Protection Agency 
ADMT Air Dispersion Modeling Team EPN Emission point number 
AMINECalc Amine Unit Air Emissions Model Ver ESL Effects screening level 


1.0  
AP-42 Air Pollutant Emission Factors, 5th ed FR Federal Register 
APD Air Permits Division ft Feet 
API American Petroleum Institute ft/sec Feet per second 
APWL Air Pollutant Watch List  
AREACIRC Co-located circular area source from gal/wk Gallons per week 


the EPA gal/yr Gallons per year 
AERMOD  Modeling System GLCmax Max predicted ground-level 
AWP Alternative Work Practices concentration 
   GOP General Operating Permit 
BACT Best Available Control Technology  
bbl Barrel H2S Hydrogen sulfide 
bbl/day Barrels per day HAP Hazardous air pollutant 
BMP Best Management Practices (includes HB House Bill 


equipment manufacturer’s guidelines HCl Hydrogen chloride 
and specifications) hp Horsepower 


BTEX Benzene, Toluene, Ethylbenzene, hr Hour 
Xylene HRVOC Highly reactive volatile organic 


Btu/scf British thermal units per standard compounds 
cubic feet HYSIM® Hydrologic Simulation Model 


 computer program 
CEMS Continuous Emissions Monitoring HYSIS® Process simulator computer program  


System  
cf/day Cubic feet per day ICE Internal combustion engine 
cfm Cubic feet per minute IFR Internal floating roof tank 
CFR Code of Federal Regulations IR Infrared 
CO2 Carbon dioxide ISCST3 Industrial Source Complex Short-
COS Carbonyl sulfide term Model V02035 
CPR Considerable personnel and  


resources LACT Lease automatic custody transfer 
CS2 Carbon disulfide  unit 
CT Cooling towers lb Pound 
 lb/hr Pounds per hour 
DEA Diethanolamine lb/MMBtu Pounds per million British thermal 
DGA Diglycolamine units 
DIPA Di-isopropylamine lbs/day Pounds per day 
DOT Department of Transportation LDAR Leak detection and repair 
DRE Destruction rate efficiency LL Loading losses 
dscf Dry standard cubic feet  LPG Liquid petroleum gas 
DV Designated value LT/D Long ton per day 
  
 m/sec Meters per second 
 MACT Maximum Available Control 
E Maximum acceptable emission rate Technology 


(lb/hr) MDEA Methyl-diethanolamine 
EF Emission factor MEA Monoethanol amine 
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MERA Modeling and Effects Review  
Applicability T&S Transfer and storage 


MMBtu Million British thermal units TAC Texas Administrative Code 
MMBtu/hr Million British thermal units per TCAA Texas Clean Air Act  


hour TCEQ Texas Commission on 
MMCFD Million cubic feet per day Environmental Quality 
MSS Maintenance, start-up, and TEA Triethanolamine 


shutdown THSC Texas Health and Safety Code 
 tpy Tons per year 
NAAQS National Ambient Air Quality  


Standards V-B Vasquez-Beggs correlation equation 
NESHAP National Emission Standards for VOC Volatile organic compounds 


Hazardous Air  VRU Vapor recovery unit or system 
 Pollutants  
NGL Natural gas liquids WINSIM® Windows process simulator 
NNSR Nonattainment New Source Review computer program 
NO2 Nitrogen dioxide 
NOx Oxides of nitrogen 
NSPS New Source Performance Standards 
NSR New Source Review 
 
O2 Oxygen (molecular form) 
OGS Oil and gas site 
 
PBR Permit by Rule 
PM10 Particulate matter less than or equal 


to 10 microns  
POC Products of combustion 
ppm Parts per million 
Ppmvd Parts per million by volume, dry 
PROSIM® DOS based process simulator 


computer program 
PSD Prevention of Significant 


Deterioration 
psi Pounds per square inch 
psia Pounds per square inch, absolute 
psig Pounds per square inch, gage 
 
RICE Reciprocating internal combustion 


engine 
RVP Reid vapor pressure 
 
scfh Standard cubic feet per hour 
scfm Standard cubic feet per minute 
scmd Standard cubic feet per day 
SCREEN3 Air dispersion modeling computer 


program for 
 windows, Version 5.0. BEE-line 


Software c1998-2002 
SE Standard Exemption 
SIC Standard Industrial Classification 


System 
SO2 Sulfur dioxide 
SOP Site Operating Permit 
Standard permit Standard Permit 
SRU Sulfur recovery unit 
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1.4-6 EMISSION FACTORS 7/98


TABLE 1.4-2.  EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES
FROM NATURAL GAS COMBUSTIONa


Pollutant
Emission Factor


(lb/106 scf) Emission Factor Rating


CO2
b 120,000 A


Lead 0.0005 D


N2O (Uncontrolled) 2.2 E


N2O (Controlled-low-NOX burner) 0.64 E


PM (Total)c 7.6 D


PM (Condensable)c 5.7 D


PM (Filterable)c 1.9 B


SO2
d 0.6 A


TOC 11 B


Methane 2.3 B


VOC 5.5 C


a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  Data
are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply by 16.  To
convert from lb/106 scf to 1b/MMBtu, divide by 1,020.  The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value.  TOC = Total Organic Compounds. 
VOC = Volatile Organic Compounds.    


b Based on approximately 100% conversion of fuel carbon to CO2.  CO2[lb/106 scf] = (3.67) (CON)
(C)(D), where CON = fractional conversion of fuel carbon to CO2, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x104 lb/106 scf.


c All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter. 
Therefore, the PM emission factors presented here may be used to estimate PM10, PM2.5 or PM1
emissions.  Total PM is the sum of the filterable PM and condensible PM.  Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent).  Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.


d Based on 100% conversion of fuel sulfur to SO2.    
 Assumes sulfur content is natural gas of 2,000 grains/106 scf.  The SO2 emission factor in this table can


be converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of
the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf.
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7/98 External Combustion Sources 1.4-7


TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTIONa


CAS No. Pollutant
Emission Factor


(lb/106 scf) Emission Factor Rating


91-57-6  2-Methylnaphthaleneb, c 2.4E-05 D


56-49-5 3-Methylchloranthreneb, c <1.8E-06 E


7,12-Dimethylbenz(a)anthraceneb,c <1.6E-05 E


83-32-9 Acenaphtheneb,c <1.8E-06 E


203-96-8 Acenaphthyleneb,c <1.8E-06 E


120-12-7 Anthraceneb,c <2.4E-06 E


56-55-3 Benz(a)anthraceneb,c <1.8E-06 E


71-43-2 Benzeneb 2.1E-03 B


50-32-8 Benzo(a)pyreneb,c <1.2E-06 E


205-99-2 Benzo(b)fluorantheneb,c <1.8E-06 E


191-24-2 Benzo(g,h,i)peryleneb,c <1.2E-06 E


205-82-3 Benzo(k)fluorantheneb,c <1.8E-06 E


106-97-8 Butane 2.1E+00 E


218-01-9 Chryseneb,c <1.8E-06 E


53-70-3 Dibenzo(a,h)anthraceneb,c <1.2E-06 E


25321-22-6 Dichlorobenzeneb 1.2E-03 E


74-84-0 Ethane 3.1E+00 E


206-44-0 Fluorantheneb,c 3.0E-06 E


86-73-7 Fluoreneb,c 2.8E-06 E


50-00-0 Formaldehydeb 7.5E-02 B


110-54-3 Hexaneb 1.8E+00 E


193-39-5 Indeno(1,2,3-cd)pyreneb,c <1.8E-06 E


91-20-3 Naphthaleneb 6.1E-04 E


109-66-0 Pentane 2.6E+00 E


85-01-8 Phenanathreneb,c 1.7E-05 D
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)


CAS No. Pollutant
Emission Factor


(lb/106 scf) Emission Factor Rating


1.4-8 EMISSION FACTORS 7/98


74-98-6 Propane 1.6E+00 E


129-00-0 Pyreneb, c 5.0E-06 E


108-88-3 Tolueneb 3.4E-03 C


a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  Data
are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply by 16.  To
convert from 1b/106 scf to lb/MMBtu, divide by 1,020.  Emission Factors preceeded with a less-than
symbol are based on method detection limits.


b Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.
c HAP because it is Polycyclic Organic Matter (POM).  POM is a HAP as defined by Section 112(b) of


the Clean Air Act.
d The sum of individual organic compounds may exceed the VOC and TOC emission factors due to


differences in test methods and the availability of test data for each pollutant.
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6/08 Petroleum Industry 5.2-1


5.2  Transportation And Marketing Of Petroleum Liquids1-3


5.2.1  General


The transportation and marketing of petroleum liquids involve many distinct operations, each of
which represents a potential source of evaporation loss.  Crude oil is transported from production operations
to a refinery by tankers, barges, rail tank cars, tank trucks, and pipelines.  Refined petroleum products are
conveyed to fuel marketing terminals and petrochemical industries by these same modes.  From the fuel
marketing terminals, the fuels are delivered by tank trucks to service stations, commercial accounts, and local
bulk storage plants.  The final destination for gasoline is usually a motor vehicle gasoline tank.  Similar
distribution paths exist for fuel oils and other petroleum products.  A general depiction of these activities is
shown in Figure 5.2-1.


5.2.2  Emissions And Controls


Evaporative emissions from the transportation and marketing of petroleum liquids may be
considered, by storage equipment and mode of transportation used, in four categories:


1. Rail tank cars, tank trucks, and marine vessels:  loading, transit, and ballasting losses.
2. Service stations:  bulk fuel drop losses and underground tank breathing losses.
3. Motor vehicle tanks:  refueling losses.
4. Large storage tanks:  breathing, working, and standing storage losses.  (See Chapter 7, "Liquid


Storage Tanks".)


Evaporative and exhaust emissions are also associated with motor vehicle operation, and these topics
are discussed in AP-42 Volume II:  Mobile Sources.  


5.2.2.1  Rail Tank Cars, Tank Trucks, And Marine Vessels -
Emissions from these sources are from loading losses, ballasting losses, and transit losses.  


5.2.2.1.1  Loading Losses - 
Loading losses are the primary source of evaporative emissions from rail tank car, tank truck, and


marine vessel operations.  Loading losses occur as organic vapors in "empty" cargo tanks are displaced to the
atmosphere by the liquid being loaded into the tanks.  These vapors are a composite of (1) vapors formed in
the empty tank by evaporation of residual product from previous loads, (2) vapors transferred to the tank in
vapor balance systems as product is being unloaded, and (3) vapors generated in the tank as the new product
is being loaded.  The quantity of evaporative losses from loading operations is, therefore, a function of the
following parameters:  


-  Physical and chemical characteristics of the previous cargo;
-  Method of unloading the previous cargo;
-  Operations to transport the empty carrier to a loading terminal;
-  Method of loading the new cargo; and
-  Physical and chemical characteristics of the new cargo.


The principal methods of cargo carrier loading are illustrated in Figure 5.2-2, Figure 5.2-3, and Figure 5.2-4. 
In the splash loading method, the fill pipe dispensing the cargo is lowered only part way into the cargo tank. 
Significant turbulence and vapor/liquid contact occur during the splash 
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6/08 Petroleum Industry 5.2-3


Figure 5.2-2.  Splash loading method.


Figure 5.2-3.  Submerged fill pipe.


Figure 5.2-4.  Bottom loading.
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EMISSION FACTORS 6/085.2-4


(1)


loading operation, resulting in high levels of vapor generation and loss.  If the turbulence is great enough,
liquid droplets will be entrained in the vented vapors.


  A second method of loading is submerged loading.  Two types are the submerged fill pipe method
and the bottom loading method.  In the submerged fill pipe method, the fill pipe extends almost to the bottom
of the cargo tank.  In the bottom loading method, a permanent fill pipe is attached to the cargo tank bottom. 
During most of submerged loading by both methods, the fill pipe opening is below the liquid surface level. 
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower vapor
generation than encountered during splash loading.  


The recent loading history of a cargo carrier is just as important a factor in loading losses as the
method of loading.  If the carrier has carried a nonvolatile liquid such as fuel oil, or has just been cleaned, it
will contain vapor-free air.  If it has just carried gasoline and has not been vented, the air in the carrier tank
will contain volatile organic vapors, which will be expelled during the loading operation along with newly
generated vapors.  


Cargo carriers are sometimes designated to transport only one product, and in such cases are
practicing "dedicated service".  Dedicated gasoline cargo tanks return to a loading terminal containing air
fully or partially saturated with vapor from the previous load.  Cargo tanks may also be "switch loaded" with
various products, so that a nonvolatile product being loaded may expel the vapors remaining from a previous
load of a volatile product such as gasoline.  These circumstances vary with the type of cargo tank and with
the ownership of the carrier, the petroleum liquids being transported, geographic location, and season of the
year.  


One control measure for vapors displaced during liquid loading is called "vapor balance service", in
which the cargo tank retrieves the vapors displaced during product unloading at bulk plants or service
stations and transports the vapors back to the loading terminal.  Figure 5.2-5 shows a tank truck in vapor
balance service filling a service station underground tank and taking on displaced gasoline vapors for return
to the terminal.  A cargo tank returning to a bulk terminal in vapor balance service normally is saturated with
organic vapors, and the presence of these vapors at the start of submerged loading of the tanker truck results
in greater loading losses than encountered during nonvapor balance, or "normal", service.  Vapor balance
service is usually not practiced with marine vessels, although some vessels practice emission control by
means of vapor transfer within their own cargo tanks during ballasting operations, discussed below.


Emissions from loading petroleum liquid can be estimated (with a probable error of ±30 percent)4


using the following expression:


where:       


LL = loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded                     


S = a saturation factor (see Table 5.2-1)
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia) 


(see Figure 7.1-5, Figure 7.1-6, and Table 7.1-2) 
 M = molecular weight of vapors, pounds per pound-mole (lb/lb-mole) (see Table 7.1-2)


T = temperature of bulk liquid loaded, °R (°F + 460)
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Figure 5.2-5.  Tank truck unloading into a service station underground storage tank and practicing
 "vapor balance" form of emission control.


Table 5.2-1.  SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID
LOADING LOSSES


Cargo Carrier Mode Of Operation S Factor


Tank trucks and rail tank cars Submerged loading of a clean cargo tank 0.50


Submerged loading:  dedicated normal service 0.60


Submerged loading:  dedicated vapor balance
  service 1.00


Splash loading of a clean cargo tank 1.45


Splash loading:  dedicated normal service 1.45


Splash loading:  dedicated vapor balance service 1.00


Marine vesselsa Submerged loading:  ships 0.2


Submerged loading:  barges 0.5
a For products other than gasoline and crude oil.  For marine loading of gasoline, use factors from Table 5.2-


2.  For marine loading of crude oil, use Equations 2 and 3 and Table 5.2-3.
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Figure 5.2-6.  Tank truck loading with vapor recovery.


The saturation factor, S, represents the expelled vapor's fractional approach to saturation, and it accounts for the
variations observed in emission rates from the different unloading and loading methods.  Table 5.2-1 lists
suggested saturation factors.  


Emissions from controlled loading operations can be calculated by multiplying the uncontrolled emission
rate calculated in Equation 1 by an overall reduction efficiency term:


The overall reduction efficiency should account for the capture efficiency of the collection system as
well as both the control efficiency and any downtime of the control device.  Measures to reduce loading
emissions include selection of alternate loading methods and application of vapor recovery equipment.  The latter
captures organic vapors displaced during loading operations and recovers the vapors by the use of refrigeration,
absorption, adsorption, and/or compression.  The recovered product is piped back to storage.  Vapors can also
be controlled through combustion in a thermal oxidation unit, with no product recovery.  Figure 5.2-6
demonstrates the recovery of gasoline vapors from tank trucks during loading operations at bulk terminals.
Control efficiencies for the recovery units range from 90 to over 99 percent, depending on both the nature of the
vapors and the type of control equipment used.5-6  However, not all of the displaced vapors reach the control
device, because of leakage from both the tank truck and collection system.  The collection efficiency should be
assumed to be 99.2 percent for tanker trucks passing  the MACT-level annual leak test (not more than 1 inch
water column pressure change in 5 minutes after pressurizing to 18 inches water followed by pulling a vacuum
of 6 inches water).7  A collection efficiency of 98.7 percent (a 1.3 percent leakage rate) should be assumed for
trucks passing the NSPS-level annual test (3 inches pressure change)  A collection efficiency of  70 percent
should be assumed for trucks not passing one of these annual leak tests6.
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Sample Calculation - 


Loading losses (LL) from a gasoline tank truck in dedicated vapor balance service and practicing vapor
recovery would be calculated as follows, using Equation 1:


Design basis -


Cargo tank volume is 8000 gal
Gasoline Reid vapor pressure (RVP) is 9 psia
Product temperature is 80°F
Vapor recovery efficiency is 95 percent
Vapor collection efficiency is 98.7 percent (NSPS-level annual leak test)


Loading loss equation - 


where:


S = saturation factor (see Table 5.2-1) - 1.00
P = true vapor pressure of gasoline (see Figure 7.1-6) = 6.6 psia


M = molecular weight of gasoline vapors (see Table 7.1-2) = 66
T = temperature of gasoline = 540°R


eff = overall reduction efficiency (95 percent control x 98.7 percent collection) = 94 percent


Total loading losses are:


Measurements of gasoline loading losses from ships and barges have led to the development of emission
factors for these specific loading operations.8  These factors are presented in Table 5.2-2 
and should be used instead of Equation 1 for gasoline loading operations at marine terminals.  Factors are
expressed in units of milligrams per liter (mg/L) and pounds per 1000 gallons (lb/103 gal).
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Table 5.2-2 (Metric And English Units).  VOLATILE ORGANIC COMPOUND (VOC) EMISSION
FACTORS FOR GASOLINE LOADING OPERATIONS AT MARINE TERMINALSa


Vessel Tank
Condition Previous Cargo


Ships/Ocean Bargesb Bargesb


mg/L
Transferred


lb/103 gal
Transferred


mg/L
Transferred


lb/103 gal
Transferred


Uncleaned Volatilec 315 2.6 465 3.9


Ballasted Volatile 205 1.7 —d —d


Cleaned Volatile 180 1.5 ND ND


Gas-freed Volatile 85 0.7 ND ND


Any condition Nonvolatile 85 0.7 ND ND


Gas-freed Any cargo ND ND 245 2.0


Typical overall 
  situatione Any cargo 215 1.8 410 3.4


a References 2,9.  Factors are for both VOC emissions (which excludes methane and ethane) and total
organic emissions, because methane and ethane have been found to constitute a negligible weight fraction
of the evaporative emissions from  gasoline.  ND = no data.


b Ocean barges (tank compartment depth about 12.2 m [40 ft]) exhibit emission levels similar to tank ships. 
Shallow draft barges (compartment depth 3.0 to 3.7 m [10 to 12 ft]) exhibit higher emission levels.


c Volatile cargoes are those with a true vapor pressure greater than 10 kilopascals (kPa) (1.5 psia).
d Barges are usually not ballasted.
e Based on observation that 41% of tested ship compartments were uncleaned, 11% ballasted, 24% cleaned,


and 24% gas-freed.  For barges, 76% were uncleaned.


In addition to Equation 1, which estimates emissions from the loading of petroleum liquids, Equation
2 has been developed specifically for estimating emissions from the loading of crude oil into ships and ocean
barges:            


CL = CA + CG (2)


where:   


CL = total loading loss, lb/103 gal of crude oil loaded
CA = arrival emission factor, contributed by vapors in the empty tank compartment before loading,


lb/103 gal loaded (see Note below)
CG = generated emission factor, contributed by evaporation during loading, lb/103 gal loaded


Note:  Values of CA for various cargo tank conditions are listed in Table 5.2-3.
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(3)


5.2-3 (English Units).  AVERAGE ARRIVAL EMISSION FACTORS, CA, FOR CRUDE OIL LOADING
EMISSION EQUATIONa


Ship/Ocean Barge Tank Condition Previous Cargo Arrival Emission Factor, lb/103 gal


Uncleaned Volatileb 0.86


Ballasted Volatile 0.46


Cleaned or gas-freed Volatile 0.33


Any condition Nonvolatile 0.33
a Arrival emission factors (CA) to be added to generated emission factors (CG) calculated in Equation 3 to


produce total crude oil loading loss (CL).  Factors are for total organic compounds; VOC emission factors
average about 15% lower, because VOC does not include methane or ethane.


b Volatile cargoes are those with a true vapor pressure greater than 10 kPa (1.5 psia).


This equation was developed empirically from test measurements of several vessel compartments.8  The
quantity CG can be calculated using Equation 3:


where:


P = true vapor pressure of loaded crude oil, psia (see Figure 7.1-5 and Table 7.1-2)
M = molecular weight of vapors, lb/lb-mole (see Table 7.1-2)
G = vapor growth factor = 1.02 (dimensionless)
T = temperature of vapors, °R (°F + 460)


Emission factors derived from Equation 3 and Table 5.2-3 represent total organic compounds. 
Volatile organic compound (VOC) emission factors (which exclude methane and ethane because they are
exempted from the regulatory definition of "VOC") for crude oil vapors have been found to range from
approximately 55 to 100 weight percent of these total organic factors.  When specific vapor composition
information is not available, the VOC emission factor can be estimated by taking 
85 percent of the total organic factor.3 


5.2.2.1.2  Ballasting Losses - 
Ballasting operations are a major source of evaporative emissions associated with the unloading of


petroleum liquids at marine terminals.  It is common practice to load several cargo tank compartments with
sea water after the cargo has been unloaded.  This water, termed "ballast", 
improves the stability of the empty tanker during the subsequent voyage.  Although ballasting practices vary,
individual cargo tanks are ballasted typically about 80 percent, and the total vessel 15 to 40 percent, of
capacity.  Ballasting emissions occur as vapor-laden air in the "empty" cargo tank is displaced to the
atmosphere by ballast water being pumped into the tank.  Upon arrival at a loading port, the ballast water is
pumped from the cargo tanks before the new cargo is loaded.  The ballasting of cargo tanks reduces the
quantity of vapors returning in the empty tank, thereby reducing the quantity of vapors emitted during
subsequent tanker loading.  Regulations administered by the U. S. Coast Guard require that, at marine
terminals located in ozone nonattainment areas, large tankers with crude oil washing systems contain the
organic vapors from ballasting.10  This is accomplished principally by displacing the vapors during ballasting
into a cargo tank being simultaneously unloaded.  In other areas, marine vessels emit organic vapors directly
to the atmosphere.  


Equation 4 has been developed from test data to calculate the ballasting emissions from crude oil
ships and ocean barges8: 


LB = 0.31 + 0.20 P + 0.01 PUA (4)
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where:


LB = ballasting emission factor, lb/103 gal of ballast water
 P = true vapor pressure of discharged crude oil, psia (see Figure 7.1-5 and Table 7.1-2)


UA = arrival cargo true ullage, before dockside discharge, measured from the deck, feet; (the term
"ullage" here refers to the distance between the cargo surface level and the deck level)


Table 5.2-4 lists average total organic emission factors for ballasting into uncleaned crude oil cargo
compartments.  The first category applies to "full" compartments wherein the crude oil true ullage just before
cargo discharge is less than 1.5 meters (m) (5 ft).  The second category applies to lightered, or short-loaded,
compartments (part of cargo previously discharged, or original load a partial fill), with an arrival true ullage
greater than 1.5 m (5 ft).  It should be remembered that these tabulated emission factors are examples only,
based on average conditions, to be used when crude oil vapor pressure is unknown.  Equation 4 should be
used when information about crude oil vapor pressure and cargo compartment condition is available.  The
following sample calculation illustrates the use of Equation 4.  


5.2-4 (Metric And English Units).  TOTAL ORGANIC EMISSION FACTORS 
FOR CRUDE OIL BALLASTINGa


Compartment Condition
Before Cargo Discharge


Average Emission Factors


By Category Typical Overallb


mg/L Ballast
Water


lb/103 gal
Ballast Water


mg/L Ballast
Water


lb/103 gal
Ballast Water


Fully loadedc
111        0.9


A
129 1.1Lightered or previously


  short loadedd 171        1.4
a Assumes crude oil temperature of 16°C (60°F) and RVP of 34 kPa (5 psia).  VOC emission factors average


about 85% of these total organic factors, because VOCs do not include methane or ethane.
b Based on observation that 70% of tested compartments had been fully loaded before ballasting.  May not


represent average vessel practices.
c Assumed typical arrival ullage of 0.6 m (2 ft).
d Assumed typical arrival ullage of 6.1 m (20 ft).
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Sample Calculation - 


Ballasting emissions from a crude oil cargo ship would be calculated as follows, using Equation 4:


Design basis -


Vessel and cargo description: 80,000 dead-weight-ton tanker, crude oil capacity 500,000 barrels
(bbl); 20 percent of the cargo capacity is filled with ballast water
after cargo discharge.  The crude oil has an RVP of 6 psia and is
discharged at 75°F.


Compartment conditions: 70 percent of the ballast water is loaded into compartments that
had been fully loaded to 2 ft ullage, and 30 percent is loaded into
compartments that had been lightered to 15 ft ullage before arrival
at dockside.


Ballasting emission equation -


where:


   P = true vapor pressure of crude oil (see Figure 7.1-5)
= 4.6 psia


UA = true cargo ullage for the full compartments = 2 ft, and true cargo ullage for the lightered
compartments = 15 ft


LB  = 0.70 [0.31 + (0.20) (4.6) + (0.01) (4.6) (2)]
+ 0.30 [0.31 + (0.20) (4.6) + (0.01) (4.6) (15)]


= 1.5 lb/103 gal


Total ballasting emissions are:


(1.5 lb/103 gal) (0.20) (500,000 bbl) (42 gal/bbl) = 6,300 lb


Since VOC emissions average about 85 percent of these total organic emissions, emissions of VOCs are
about:  (0.85)(6,300 lb) = 5,360 lb 


5.2.2.1.3  Transit Losses - 
In addition to loading and ballasting losses, losses occur while the cargo is in transit.  Transit losses


are similar in many ways to breathing losses associated with petroleum storage (see Section 7.1, "Organic
Liquid Storage Tanks").  Experimental tests on ships and barges4 have indicated that transit losses can be
calculated using Equation 5: 


LT = 0.1 PW (5)
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where:


 LT = transit loss from ships and barges, lb/week-103 gal transported
P = true vapor pressure of the transported liquid, psia (see Figure 7.1-5, Figure 7.1-6, and


Table 7.1-2)
W = density of the condensed vapors, lb/gal (see Table 7.1-2)


Emissions from gasoline truck cargo tanks during transit have been studied by a combination of theoretical
and experimental techniques, and typical emission values are presented in Table 5.2-5.11-12  Emissions depend
on the extent of venting from the cargo tank during transit, which in turn depends on the vapor tightness of
the tank, the pressure relief valve settings, the pressure in the tank at the start of the trip, the vapor pressure of
the fuel being transported, and the degree of fuel vapor saturation of the space in the tank.  The emissions are
not directly proportional to the time spent in transit.  If the vapor leakage rate of the tank increases, emissions
increase up to a point, and then the rate changes as other determining factors take over.  Truck tanks in
dedicated vapor balance service usually contain saturated vapors, and this leads to lower emissions during
transit because no additional fuel evaporates to raise the pressure in the tank to cause venting.  Table 5.2-5
lists "typical" values for transit emissions and "extreme" values that could occur in the unlikely event that all
determining factors combined to cause maximum emissions.  


Table 5.2-5 (Metric And English Units).  TOTAL UNCONTROLLED ORGANIC EMISSION
FACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS


Emission Source Gasolinea
Crude
Oilb


Jet
Naphtha
(JP-4)


Jet 
Kerosene


Distillate
Oil No. 2


Residual
Oil No. 6


Loading operationsc


  Submerged loading - 
    Dedicated normal serviced


    mg/L transferred 590 240 180 1.9 1.7 0.01


    lb/103 gal transferred 5 2 1.5 0.016 0.014 0.0001


  Submerged loading - 
    Vapor balance serviced


    mg/L transferred 980 400 300 —e —e —e


    lb/103 gal transferred 8 3 2.5 —e —e —e


  Splash loading - 
    Dedicated normal service


    mg/L transferred 1,430 580 430 5 4 0.03


    lb/103 gal transferred 12 5 4 0.04 0.03 0.0003


  Splash loading - 
    Vapor balance service


    mg/L transferred 980 400 300 —e —e —e


    lb/103 gal transferred 8 3 2.5 —e —e —e
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Emission Source Gasolinea
Crude
Oilb


Jet
Naphtha
(JP-4)


Jet 
Kerosene


Distillate
Oil No. 2


Residual
Oil No. 6


6/08 Petroleum Industry 5.2-13


Transit losses
  
  Loaded with product


    mg/L transported


      Typical   0 - 1.0 ND ND ND ND ND


      Extreme   0 - 9.0 ND ND ND ND ND


    lb/103 gal transported


      Typical   0 - 0.01 ND ND ND ND ND


      Extreme   0 - 0.08 ND ND ND ND ND


  Return with vapor


    mg/L transported


      Typical   0 - 13.0 ND ND ND ND ND


      Extreme   0 - 44.0 ND ND ND ND ND


    lb/103 gal transported


      Typical   0 - 0.11 ND ND ND ND ND


      Extreme   0 - 0.37 ND ND ND ND ND
a Reference 2.  Gasoline factors represent emissions of VOC as well as total organics, because methane and


ethane constitute a negligible weight fraction of the evaporative emissions from gasoline.  VOC factors for
crude oil can be assumed to be 15% lower than the total organic factors, to account for the methane and
ethane content of crude oil evaporative emissions.  All other products should be assumed to have VOC
factors equal to total organics.  The example gasoline has an RVP of 69 kPa (10 psia).  ND = no data.  


b The example crude oil has an RVP of 34 kPa (5 psia).
c Loading emission factors are calculated using Equation 1 for a dispensed product temperature of 16°C


(60°F).
d Reference 2.
e Not normally used.


In the absence of specific inputs for Equations 1 through 5, the typical evaporative emission factors
presented in Tables 5.2-5 and 5.2-6 should be used.  It should be noted that, although the crude oil used to
calculate the emission values presented in these tables has an RVP of 5, the RVP of
crude oils can range from less than 1 up to 10.  Similarly, the RVP of gasolines ranges from 7 to 13.  In areas
where loading and transportation sources are major factors affecting air quality, it is advisable to obtain the
necessary parameters and to calculate emission estimates using Equations 1 through 5.  


5.2.2.2  Service Stations -
Another major source of evaporative emissions is the filling of underground gasoline storage tanks at


service stations.  Gasoline is usually delivered to service stations in 30,000-liter (8,000-gal) tank trucks or
smaller account trucks.  Emissions are generated when gasoline vapors in the underground storage tank are
displaced to the atmosphere by the gasoline being loaded into the tank.  As with other loading losses, the
quantity of loss in service station tank filling depends on several variables, including the method and rate of
filling, the tank configuration, and the gasoline temperature, vapor pressure and composition.  An average
emission rate for submerged filling is 880 mg/L (7.3 lb/1000 gal) of transferred gasoline, and the rate for
splash filling is 1380 mg/L (11.5 lb/1000 gal) transferred gasoline (see Table 5.2-7).5 
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Table 5.2-6  (Metric And English Units).  TOTAL ORGANIC EMISSION FACTORS
FOR PETROLEUM MARINE VESSEL SOURCESa


Emission Source Gasolineb
Crude
Oilc


Jet
Naphtha
(JP-4) Jet Kerosene


Distillate Oil
No. 2


Residual Oil
No. 6


Loading operations


  Ships/ocean barges


    mg/L transferred —d 73 60 0.63 0.55 0.004


    lb/103 gal transferred —d 0.61 0.50 0.005 0.005 0.00004


  Barges


    mg/L transferred —d 120 150 1.60 1.40 0.011


    lb/103 gal transferred —d 1.0 1.2 0.013 0.012 0.00009


Tanker ballasting


  mg/L ballast water 100 —e ND ND ND ND


  lb/103 gal ballast
      water 0.8 —e


ND ND ND ND


Transit


  mg/week-L transported 320 150 84 0.60 0.54 0.003


  lb/week-103 gal
      transported 2.7 1.3 0.7 0.005 0.005 0.00003


a Factors are for a dispensed product of 16°C (60°F).  ND = no data. 
b Factors represent VOC as well as total organic emissions, because methane and ethane constitute a


negligible fraction of gasoline evaporative emissions.  All products other than crude oil can be assumed to
have VOC factors equal to total organic factors.  The example gasoline has an RVP of 69 kPa (10 psia).


c VOC emission factors for a typical crude oil are 15% lower than the total organic factors shown, in order to
account for methane and ethane.  The example crude oil has an RVP of 34 kPa (5 psia). 


d See Table 5.2-2 for these factors.
e See Table 5.2-4 for these factors.


Emissions from underground tank filling operations at service stations can be reduced by the use of a
vapor balance system such as in Figure 5.2-5 (termed Stage I vapor control).  The vapor balance system
employs a hose that returns gasoline vapors displaced from the underground tank to the tank truck cargo
compartments being emptied.  The control efficiency of the balance system ranges from 93 to 100 percent. 
Organic emissions from underground tank filling operations at a service station employing a vapor balance
system and submerged filling are not expected to exceed 40 mg/L (0.3 lb/1000 gal) of transferred gasoline. 
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Table 5.2-7 (Metric And English Units).  EVAPORATIVE EMISSIONS FROM GASOLINE SERVICE
STATION OPERATIONSa


Emission Source


Emission Rate


mg/L
Throughput lb/103 gal Throughput


Filling underground tank (Stage I)


  Submerged filling 880 7.3


  Splash filling 1,380 11.5


  Balanced submerged filling 40 0.3


Underground tank breathing and emptyingb 120 1.0


Vehicle refueling operations (Stage II)


  Displacement losses (uncontrolled)c 1,320 11.0


  Displacement losses (controlled) 132 1.1


  Spillage 80 0.7
a Factors are for VOC as well as total organic emissions, because of the methane and ethane content of


gasoline evaporative emissions is negligible.
b Includes any vapor loss between underground tank and gas pump.
c Based on Equation 6, using average conditions.


A second source of vapor emissions from service stations is underground tank breathing.  Breathing
losses occur daily and are attributable to gasoline evaporation and barometric pressure changes.  The
frequency with which gasoline is withdrawn from the tank, allowing fresh air to enter 
to enhance evaporation, also has a major effect on the quantity of these emissions.  An average breathing
emission rate is 120 mg/L (1.0 lb/1000 gal) of throughput.  


5.2.2.3  Motor Vehicle Refueling -
Service station vehicle refueling activity also produces evaporative emissions.  Vehicle refueling


emissions come from vapors displaced from the automobile tank by dispensed gasoline and from spillage. 
The quantity of displaced vapors depends on gasoline temperature, auto tank temperature, gasoline RVP, and
dispensing rate.  Equation 6 can be used to estimate uncontrolled displacement losses from vehicle refueling
for a particular set of conditions.14  


(6)


where:


ER = refueling emissions, mg/L
)T = difference between temperature of fuel in vehicle tank and temperature of dispensed fuel, °F
TD = temperature of dispensed fuel, °F


RVP = Reid vapor pressure, psia


Note that this equation and the spillage loss factor are incorporated into the MOBILE model.  The MOBILE
model allows for disabling of this calculation if it is desired to include these emissions in the stationary area
source portion of an inventory rather than in the mobile source portion.  It is estimated that the uncontrolled
emissions from vapors displaced during vehicle refueling average 1320 mg/L (11.0 lb/1000 gal) of dispensed
gasoline.5,13 


Spillage loss is made up of contributions from prefill and postfill nozzle drip and from spit-back and
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Figure 5.2-7.  Automobile refueling vapor recovery system.


overflow from the vehicles's fuel tank filler pipe during filling.  The amount of spillage loss can depend on
several variables, including service station business characteristics, tank configuration, and operator
techniques.  An average spillage loss is 80 mg/L (0.7 lb/1000 gal) of dispensed gasoline.5,13 


Control methods for vehicle refueling emissions are based on conveying the vapors displaced from
the vehicle fuel tank to the underground storage tank vapor space through the use of a special hose and
nozzle, as depicted in Figure 5.2-7 (termed Stage II vapor control).  In "balance" vapor control systems, the
vapors are conveyed by natural pressure differentials established during refueling.  In "vacuum assist"
systems, the conveyance of vapors from the auto fuel tank to the underground storage tank is assisted by a
vacuum pump.  Tests on a few systems have indicated overall systems control efficiencies in the range of 88
to 92 percent.5,13  When inventorying these emissions as an area source, rule penetration and rule
effectiveness should also be taken into account.  Procedures For Emission Inventory Preparation, Volume
IV:  Mobile Sources, EPA-450/4-81-026d, provides more detail on this.


References For Section 5.2


1. C. E. Burklin and R. L. Honercamp, Revision Of Evaporative Hydrocarbon Emission Factors,
EPA-450/3-76-039, U. S. Environmental Protection Agency, Research Triangle Park, NC, August
1976.


2. G. A. LaFlam, et al., Revision Of Tank Truck Loading Hydrocarbon Emission Factors, Pacific
Environmental Services, Inc., Durham, NC, May 1982.


3. G. A. LaFlam, Revision Of Marine Vessel Evaporative Emission Factors, Pacific Environmental
Services, Inc., Durham, NC, November 1984.


4. Evaporation Loss From Tank Cars, Tank Trucks And Marine Vessels, Bulletin No. 2514,
American Petroleum Institute, Washington, DC, 1959.


5. C. E. Burklin, et al., A Study Of Vapor Control Methods For Gasoline Marketing Operations,
EPA-450/3-75-046A and -046B, U. S. Environmental Protection Agency, Research Triangle Park,
NC, May 1975.


6. Bulk Gasoline Terminals - Background Information For Proposed Standards,
EPA-450/3-80-038a, U. S. Environmental Protection Agency, Research Triangle Park, NC,
December 1980.
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7. Gasoline Distribution Industry (Stage I) - Background Information for Promulgated Standards,
EPA-453/R-94-002b, U.S. Environmental Protection Agency, Research Triangle Park, NC,   
1995.


8. Atmospheric Hydrocarbon Emissions From Marine Vessel Transfer Operations, 
Publication 2514A, American Petroleum Institute, Washington, DC, 1981.


9. C. E. Burklin, et al., Background Information On Hydrocarbon Emissions From Marine Terminal
Operations, EPA-450/3-76-038a and -038b, U. S. Environmental Protection Agency, Research
Triangle Park, NC, November 1976.


10. Rules For The Protection Of The Marine Environment Relating To Tank Vessels Carrying Oil In
Bulk, 45 FR 43705, June 30, 1980.


11. R. A. Nichols, Analytical Calculation Of Fuel Transit Breathing Loss, Chevron USA, Inc., San
Francisco, CA, March 21, 1977.


12. R. A. Nichols, Tank Truck Leakage Measurements, Chevron USA, Inc., San Francisco, CA, June 7,
1977.


13. Investigation Of Passenger Car Refueling Losses:  Final Report, 2nd Year Program, APTD-1453,
U. S. Environmental Protection Agency, Research Triangle Park, NC, September 1972.


14. Refueling Emissions From Uncontrolled Vehicles, EPA-AA-SDSB-85-6, U. S. Environmental
Protection Agency, Ann Arbor, MI, June 1985.
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Table Notes: All factors are in units of (lb/hr)/component.


 1. Monitoring must occur at a leak definition of 500 ppmv.  No additional control credit can be


applied to these factors.  Emission factors are from EOIC Fugitive Emission Study,


Summer 1988.


 2. Monitoring must occur at a leak definition of 50 ppmv.  No additional control credit can be


applied to these factors.  Emission factors are from Phosgene Panel Study, Summer 1988.


 3. Monitoring must occur at a leak definition of 100 ppmv.  No additional control credit can be


applied to these factors.  Emission factors are from Randall, J. L., et al., Radian Corporation.


Fugitive Emissions from the 1,3-butadiene Production Industry:  A Field Study.  Final Report.


Prepared for the 1,3-Butadiene Panel of the Chemical Manufacturers Association.  April 1989.


 4. Control credit is included in the factor;  no additional control credit can be applied to these


factors.  Monthly AVO inspection required.


 5. Factors give the total organic compound emission rate.  Multiply by the weight percent of


non-methane, non-ethane organics to get the VOC emission rate.


 6. Factors are taken from EPA Document EPA-453/R-95-017, November 1995, Page 2-13.


 7. The 28 Series quarterly LDAR programs require open-ended lines to equipped with a cap, blind


flange, plug, or a second valve.  If so equipped, open-ended lines may be given a 100% control


credit.


 8. Emission factor for Sampling Connections is in terms of pounds per hour per sample taken.  
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 9. For Petroleum Marketing Terminals”Other” includes any component excluding fittings, pumps,


and valves.  For Oil and Gas Production Operations, “Other” includes diaphragms, dump arms,


hatches, instruments, meters, polished rods, and vents.


10. No Heavy Oil - Pump factor was derived during the API study.  The factor is the SOCMI


without C2 Heavy Liquid - Pump factor with a 93% reduction credit for the physical inspection.
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Control Efficiencies for TCEQ Leak Detection and Repair Programs 
 


Equipment/Service 28M 28RCT 28VHP 28MID 28LAER Audio/Visual/Olfactory1 


Valves       


Gas/Vapor 75% 97% 97% 97% 97% 97% 


Light Liquid 75% 97% 97% 97% 97% 97% 


Heavy Liquid2 0%3 0%4 0%4 0%4 0%4 97% 


Pumps       


Light Liquid 75% 75% 85% 93% 93% 93% 


Heavy Liquid2 0%3 0%3 0%5 0%6 0%6 93% 


Flanges/Connectors       


Gas/Vapor7 30% 30% 30% 30% 97% 97% 


Light Liquid7 30% 30% 30% 30% 97% 97% 


Heavy Liquid 30% 30% 30% 30% 30% 97% 


Compressors 75% 75% 85% 95% 95% 95% 


Relief Valves 
(Gas/Vapor) 


75% 97% 97% 97% 97% 97% 


Open-ended Lines8 75% 97% 97% 97% 97% 97% 


Sampling 
Connections 


75% 97% 97% 97% 97% 97% 


1. Audio, visual, and olfactory walk-through inspections are applicable for inorganic/odorous and low vapor pressure 
compounds such as chlorine, ammonia, hydrogen sulfide, hydrogen fluoride, and hydrogen cyanide. 


2. Monitoring components in heavy liquid service is not required by any of the 28 Series LDAR programs.  If monitored 
with an instrument, the applicant must demonstrate that the VOC being monitored has sufficient vapor pressure to allow 
reduction. 


3. No credit may be taken if the concentration at saturation is below the leak definition of the monitoring program 
(i.e. (0.044 psia/14.7 psia) x 106 = 2,993 ppmv versus leak definition = 10,000 ppmv). 


4. Valves in heavy liquid service may be given a 97% reduction credit if monitored at 500 ppmv by permit condition 
provided that the concentration at saturation is greater than 500 ppmv. 


5. Pumps in heavy liquid service may be given an 85% reduction credit if monitored at 2,000 ppmv by permit condition 
provided that the concentration at saturation is greater than 2,000 ppmv. 


6. Pumps in heavy liquid service may be given a 93% reduction credit if monitored at 500 ppmv by permit condition 
provided that the concentration at saturation is greater than 500 ppmv. 


7. If the applicant decides to monitor connectors using an organic vapor analyzer (OVA) at the same leak definition as 
valves, then the applicable valve reduction credit may be used instead of the 30% reduction credit.  If this option is 
chosen, the applicant shall continue to perform the weekly physical inspections in addition to the quarterly OVA 
monitoring. 


8. The 28 Series quarterly LDAR programs require open-ended lines to be equipped with an appropriately sized cap, blind 
flange, plug, or a second valve.  If so equipped, open-ended lines may be given a 100% control credit. 


6-103







16


Flare Emission Factors
The usual flare destruction efficiencies and emission factors are provided
in Table 4. The high-Btu waste streams referred to in the table have a heating value
greater than 1,000 Btu/scf.


Flare Destruction Efficiencies
Claims for destruction efficiencies greater than those listed in Table 4 will be
considered on a case-by-case basis. The applicant may make one of the three
following demonstrations to justify the higher destruction efficiency: (1) general
method, (2) 99.5 percent justification, or (3) flare stack sampling.


Table 4.  Flare Factors


Waste Stream Destruction/Removal Efficiency (DRE)


VOC 98 percent (generic)


H S 98 percent 2


NH case by case3


CO case by case


99 percent for compounds containing no more than 3 carbons that
contain no elements other than carbon and hydrogen in addition to the
following compounds: methanol, ethanol, propanol, ethylene oxide and
propylene oxide


Air Contaminants Emission Factors


thermal NO steam-assist: high Btu 0.0485 lb/MMBtux


fuel NO NO  is 0.5 wt percent of inlet NH , other fuels case by casex


CO steam-assist: high Btu 0.3503 lb/MMBtu


PM none, required to be smokeless


SO 100 percent S in fuel to SO2


low Btu 0.068 lb/MMBtu


other: high Btu 0.138 lb/MMBtu
low Btu 0.0641 lb/MMBtu


x       3


low Btu 0.3465 lb/MMBtu


other: high Btu 0.2755 lb/MMBtu
low Btu 0.5496 lb/MMBtu


2
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ATTACHMENT 1 
PROJECT/PROCESS DESCRIPTION 


 
Project Description 
 
Lone Star NGL Fractionators LLC (Lone Star) registered two independently operated natural gas liquids 
(NGL) fractionation plants (i.e., FRAC I and FRAC II Plants) located at a single site near Mont Belvieu 
in Chambers County, Texas.  The Plants separate Y-grade NGL into constituent gas and liquid products 
for sale to customers.  The Texas Commission on Environmental Quality (TCEQ) issued Standard Permit 
Registration No. 93813 for these two plants.  The FRAC I and FRAC II Plants have been constructed and 
have commenced operation.  Lone Star is submitting this revision application to update emission 
representations for the FRAC I and FRAC II Plants based on the as-built operating configuration. 
 
The updates to FRAC I Plant and Export FRAC representations include the following: 
 


 Updated exhaust flow rate for the hot oil heater (FIN 1HR15.001); 
 Updated the hourly carbon monoxide (CO) emission rate for the hot oil heater; 
 Updated the exhaust flow rate for the regeneration heater (FIN 1HR15.002);  
 Decreased the annual average heat input for the regeneration heater from 55 Million British 


thermal units per hour (MMBtu/hr) to 35 MMBtu/hr; 
 Updated the thermal oxidizer (FIN 1SK25.002) nitrogen oxides (NOX) emission factor from a 


vendor supplied value to reflect actual performance test data; 
 Added additional miscellaneous maintenance, startup, and shutdown (MSS) activities and events 


(FINs 1MSS1, 2.5MSS1) to atmosphere; 
 Added miscellaneous MSS sources activities (FIN 1MSS2) to thermal oxidizer; 
 Added miscellaneous MSS sources activities (FINs 1MSS2, 1Sweeps, 1Metering, 1Pig Traps, 


1Comp Vents, 2.5MSS2, 2.5Sweeps, 2.5PV) to flare; 
 Updated the potential to emit (PTE) calculations for the flare combustion emissions to include 


additional waste gas combustion; 
 Updated the PTE calculations for the thermal oxidizer combustion emissions; 
 Updated equipment component counts (FIN 1FUG) to reflect actual piping based upon Leak 


Detection and Repair (LDAR) counts; 
 Updated emission factors and reduction credit for fugitives per TCEQ Guidance; 
 Added fugitives (FIN 2.5FUG); 
 Increased annual operating hours for the emergency diesel generator (FIN 1GEN.001) from 


36 hours/year (hr/yr) to 100 hr/yr; 
 Decreased the rated power for the emergency diesel generator from 447 kilowatts (kW) to 


350 kW;  
 Increased the fuel usage rated capacity for the emergency diesel generator from 110 pounds per 


hour (lb/hr) to 164 lb/hr; 
 Increased annual operating hours for the firewater pump (FIN 1PM18.044) from 36 hr/yr to 


100 hr/yr; 
 Decreased the rated power for the firewater pump from 447 kilowatts (kW) to 343 kW;  
 Updated the loading (FIN 1SV19.006L) throughput; 
 Added two cooling towers (FINs 1CT.001and 1CT.002); 
 Added a spent caustic tank (FIN 1SV19.001); and 
 Added a 25% spent caustic tank (FIN 1SV019.020). 
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The updates to FRAC II Plant representations include the following: 
 


 Increased the hourly maximum heat input for the hot oil heater (FIN 2HR15.001) from 
270 MMBtu/hr to 278 MMBtu/hr; 


 Updated the exhaust gas flow rate for the hot oil heater;  
 Updated the hourly CO emission rate for the hot oil heater; 
 Added ammonia (NH3) emission rates for the hot oil heater; 
 Increased the maximum heat input for the regeneration heater (FIN 2HR15.002) from 


46 MMBtu/hr to 55 MMBtu/hr; 
 Updated the exhaust gas flow rate for the regeneration heater; 
 Updated the rated fuel gas flow rate of the thermal oxidizer (FIN 2SK25.002); 
 Updated the thermal oxidizer NOX and CO emission factors from vendor supplied values to 


reflect actual performance test data for NOX, and the AP-42 Table 1.4-2 value for CO; 
 Added additional miscellaneous MSS activities and events (FIN 2MSS1) to atmosphere; 
 Added miscellaneous MSS sources activities (FIN 2MSS2) to thermal oxidizer; 
 Added miscellaneous MSS sources activities (FIN 2MSS2, 2Sweeps, 2Metering, 2Pig Traps, 


2Comp Vents) to flare; 
 Updated the PTE calculations for the flare combustion emissions to include additional waste gas 


combustion; 
 Updated the PTE calculations for the thermal oxidizer combustion emissions; 
 Updated equipment component counts (FIN 2FUG) to reflect actual piping based upon LDAR 


counts; 
 Updated emission factors and reduction credit for fugitives per TCEQ Guidance; 
 Removed used oil tank; 
 Removed new oil tank; 
 Added two cooling towers (FINs 2CT.001 and 2CT.002); 
 Added an amine tank (FIN 2SV19.003); 
 Added a diesel tank (FIN 2SV19.009); 
 Added a spent caustic tank (FIN 2SV19.001); 
 Added a 25% spent caustic tank (FIN 2SV19.020); 
 Added slop water loading (2SV19.006L); and 
 Added an emergency diesel generator (2GEN.001). 


 
Figure 1-1 is an area map showing the location of the Plants and the surrounding area.  Figure 1-2 is the 
site layout of the Plants.  Figure 1-3 depicts a simplified process flow diagram for the Plants.  
 
Process Description 
 
NGL feed enters each Plant and passes through a closed loop amine unit.  The unit uses amine contactors 
to remove carbon dioxide (CO2) and hydrogen sulfide (H2S) from the NGL stream.  Hydrocarbons 
(volatile organic compounds [VOC]) are absorbed in this process as well.  The saturated (rich) amine 
enters a flash tank (FINs 1HT16.005, 2HT16.005) where gaseous vapors are flashed and sent to an 
associated thermal oxidizer (FINs 1SK25.002, 2SK25.002) for combustion.  The liquid portion from the 
amine flash tank is routed to an amine regenerator, where heat from the Plant’s hot oil system 
(FINs 1HR15.001, 2HR15.001) volatilizes the remaining CO2, H2S and VOC from the rich amine stream.  
The lean amine is returned to the amine contactors for reuse while the waste gas from the amine 
regenerator is routed to the associated thermal oxidizer for combustion of H2S and VOC.  
 
From the amine unit, the NGL is routed through a molecular sieve dehydration unit, where the water 
content in the NGL is reduced.  A regeneration heater (FINs 1HR15.002, 2HR15.002) heats a small 
amount of natural gas that is slip-streamed as needed to regenerate the sieve beds.  All gas is routed back 
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into the system inlet.  There are two beds in the molecular sieve design, and only one bed is regenerated at 
a time.  The molecular sieve dehydration unit does not have vents to the atmosphere, and wet gas from the 
regenerated bed is routed back to the system.   
 
NGL leaving the dehydration unit is fed to a series of trayed columns for separation into constituent 
product gases.  The column contains a reboiler located at the bottom of the column that is heated by the 
Plant’s hot oil system.  As the NGL enters the column in the middle, the reboiler vaporizes a portion of 
the feed to produce stripping vapors rising inside the column.  This stripping vapor rises up through the 
column contacting down-flowing liquids allowing for the fractionation of the liquids.  Vapor leaving the 
top of the column enters a condenser where heat is removed by a cooling medium and the vapor 
condensed.  Liquid is returned to the column as reflux to limit the loss of heavy components overhead.  
The product leaving the lower part of the column has the highest boiling point, whereas the hydrocarbon 
leaving the top of the column has the lowest boiling point. 
 
The separated streams (ethane, propane, butanes, and natural gasoline) are sent via pipeline to off-site 
storage for pending sale to customers. 
 
The FRAC I Plant has an emergency diesel generator (FIN 1GEN.001) for use in the case of loss of 
electrical power, and an emergency diesel fire water pump (FIN 1PM18.044).  The FRAC II Plant also 
has an emergency diesel generator (FIN 2GEN.001) for use in the case of loss of electrical power.  Each 
engine has a small diesel fuel storage tank.  An air-assisted flare (FIN 1SK25.001) is installed to control 
emergency process releases, some streams resulting from MSS (FINs 1MSS2, 1Sweeps, 1Metering, 1 Pig 
Traps, 1 Comp Vents, 2.5MSS2, 2.5Sweeps, 2.5PV, 2MSS2, 2Sweeps, 2Metering, 2Pig Traps, 2Comp 
Vents).  The thermal oxidizer is also used to control some streams resulting from miscellaneous MSS 
sources activities (FINs 1MSS2, 2MSS2).   
 
There are several storage tanks at the Plants that support operations.  These include amine, diesel, and 
slop water tanks that have storage capacities less than 20,000 gallons each.   
   
Attachment 3 contains emission rate calculations for each emission source located at the Plants. 
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TCEQ-10370 (APDG 5235v20, Revised 07/15) PI-1S
This form is for use by facilities subject to air quality permit requirements
and may be revised periodically. Page ____ of ____


Texas Commission on Environmental Quality
Form PI-1S


Registrations for Air Standard Permit


I. Registrant Information


A.


B.


C.


II. Facility and Site Information


A.


B.


Lone Star NGL Fractionators LLC


Brad Widener


Sr. Director of Operations


12353 Eagle Pointe Drive


Mont Belvieu Texas 77580


(281) 385-3571 (281) 385-3609


brad.widener@energytransfer.com


Jeff Weiler


Sr. Environmental Manager


Lone Star NGL Fractionators LLC


800 E. Sonterra Blvd., Ste 400


San Antonio Texas 78258


(210) 403-7323 (210) 403-7523


jeff.weiler@energytransfer.com


Mont Belvieu Gas Plant


9850 FM 1942


Baytown Chambers 77521


29º 51' 02" -94º 54' 37"
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TCEQ-10370 (APDG 5235v20, Revised 07/15) PI-1S
This form is for use by facilities subject to air quality permit requirements
and may be revised periodically. Page ____ of ____


Texas Commission on Environmental Quality
Form PI-1S


Registrations for Air Standard Permit


II. Facility and Site Information (continued)


C. required


D.


E.


F.


G.


H.


604309419


106018260


CIA019S


93813 12/13/2020


6002


93813
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TCEQ-10370 (APDG 5235v20, Revised 07/15) PI-1S
This form is for use by facilities subject to air quality permit requirements
and may be revised periodically. Page ____ of ____


Texas Commission on Environmental Quality
Form PI-1S


Registrations for Air Standard Permit


II. Facility and Site Information (continued)


I.


J.


K.


93813
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TCEQ-10370 (APDG 5235v20, Revised 07/15) PI-1S
This form is for use by facilities subject to air quality permit requirements
and may be revised periodically. Page ____ of ____


Texas Commission on Environmental Quality
Form PI-1S


Registrations for Air Standard Permit


II. Facility and Site Information (continued)


L. Federal Operating Permit (FOP) Requirements


Is this facility located at a site that is required 
pursuant to 30 TAC Chapter 122?


to obtain an FOP YES NO To Be Determined


If the site currently has an existing FOP, enter the permit number:


Check the requirements of 30 TAC Chapter 122 that will be triggered if this standard permit
(check all that apply).


is approved 


Initial Application for an FOP


Operational Flexibility/Off Permit 


To be Determined


Significant Revision for 


Notification for an SOP


an SOP Minor Revision for an SOP


Revision for a GOP


None


Identify the type(s) of FOP issued and/or FOP application(s) submitted/pending for the site. 
(check all that apply)


SOP


N/A


GOP GOP application/revision (submitted or under 


SOP application/revision (submitted or under APD review)


APD review)


III. Fee Information
online)


(see Section IX. for address to send fee or go to www.tceq.texas.gov/epay to pay 


A. Fee Amount:


B. Payment Information


Check/money order/transaction or voucher number:


Individual or company name on check:


Was fee paid online? YES NO


IV. Public Notice (if applicable)


A. Responsible Person ( Mr. Mrs. Ms. Other:)


Name:


Title:


Company: 


Mailing Address:


City: State: ZIP Code:


Phone:


Fax:


E-mail Address:


O-3586


900 dollars
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TCEQ-10370 (APDG 5235v20, Revised 07/15) PI-1S
This form is for use by facilities subject to air quality permit requirements
and may be revised periodically. Page ____ of ____


Texas Commission on Environmental Quality
Form PI-1S


Registrations for Air Standard Permit


IV. Public Notice (continued)


B.


C.


D.


or


E.


1.


2.
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TCEQ-10370 (APDG 5235v20, Revised 07/15) PI-1S
This form is for use by facilities subject to air quality permit requirements
and may be revised periodically. Page ____ of ____


Texas Commission on Environmental Quality
Form PI-1S
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Mont Belvieu Gas Plant                    Standard Permit Revision 
Lone Star NGL Fractionators LLC                                                                 September 2015 


ATTACHMENT 3 
EMISSION RATE CALCULATIONS 


 
STANDARD PERMIT REVISION 


 
MONT BELVIEU GAS PLANT 


 
LONE STAR NGL FRACTIONATORS LLC 


 
 


 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 







Source Description Old EPN Old FIN New EPN New FIN


FRAC I Plant Sources:
FRAC I Miscellaneous Maintenance 001-MSS 001-MSS 1MSS1 1MSS1
FRAC I Thermal Oxidizer 002-THERMO 002-THERMO 1SK25.002 1SK25.002
FRAC I Amine Unit 002-THERMO AMINETRT-1 1SK25.002 1HT16.005
FRAC I Hot Oil Heater 003-SCRS/VE HOHTR-1 1HR15 1HR15.001
FRAC 1 Regenerator Heater 003-SCRS/VE REGENHTR-1 1HR15 1HR15.002
FRAC I MSS Vents to Flare 004-FLARE FRACIMSS 1SK25.001 1MSS2
FRAC I Flare Sweeps -- -- 1SK25.001 1Sweeps
FRAC I Metering Blowdowns to Flare -- -- 1SK25.001 1Metering
FRAC I Pig Trap Blowdowns to Flare -- -- 1SK25.001 1Pig Traps
FRAC I Compressor Vents Refrig System to Flare -- -- 1SK25.001 1Comp Vents
Plant Flare (Combustion of FRAC I Waste Gas) -- -- 1SK25.001 1SK25.001
FRAC I Amine Tank 1 005A-TKAMIN1 005A-TKAMIN1 1SV19.001 1SV19.001
FRAC I Amine Tank 2 005B-TKAMIN2 005B-TKAMIN2 1SV19.002 1SV19.002
FRAC I Diesel Tank 1 006A-TKDSL1 006A-TKDSL1 1SV19.009 1SV19.009
FRAC I Spent Caustic Tank -- -- 1SV19.001 1SV19.001
FRAC I 25% Spent Caustic Tank -- -- 1SV19.020 1SV19.020
FRAC I Slop Water Tank 007-TKSLOP 007-TKSLOP 1SV19.006 1SV19.006
FRAC I Slop Water Loading 008-LDSLP 008-LDSLP 1SV19.006L 1SV19.006L
FRAC I Fugitives 009-FUG 009-FUGITI 1FUG 1FUG
FRAC I Emergency Diesel Generator 010-DGEN1 010-DGEN1 1GEN.001 1GEN.001
FRAC I Firewater Pump 011-DGEN2 011-DGEN2 1PM18.044 1PM18.044
FRAC I 2 Cell Cooling Tower -- -- 1CT.001 1CT.001
FRAC I 6 Cell Cooling Tower -- -- 1CT.002 1CT.002
Plant Flare 004-FLARE 004-FLARE 1SK25.001 1SK25.001


Export FRAC Sources:
Export FRAC Miscellaneous Maintenance -- -- 2.5MSS1 2.5MSS1
Export FRAC MSS Vents to Flare 004-FLARE -- 1SK25.001 2.5MSS2
Export FRAC Flare Sweeps -- -- 1SK25.001 2.5Sweeps
Export FRAC Piping Vents to Flare 004-FLARE -- 1SK25.001 2.5PV
Plant Flare (Combustion of Export FRAC Waste Gas) 004-FLARE 004-FLARE 1SK25.001 1SK25.001
Export FRAC Fugitives -- -- 2.5FUG 2.5FUG


FRAC II Plant Sources:
FRAC II Miscellaneous Maintenance 020-MSS 020-MSS 2MSS1 2MSS1
FRAC II Thermal Oxidizer 012-THERMO 012-THERMO 2SK25.002 2SK25.002
FRAC II Amine Unit 012-THERMO AMINETRT-2 2SK25.002 2HT16.005
FRAC II Hot Oil Heater 013-SCR/VE HOHTR-2 2HR15 2HR15.001
FRAC II MS Regenerator Heater 013-SCR/VE REGENHTR-2 2HR15 2HR15.002
FRAC II MSS Vents to Flare 004-FLARE FRACIIMSS 1SK25.001 2MSS2
FRAC II Flare Sweeps -- -- 1SK25.001 2Sweeps
FRAC II Metering Blowdowns to Flare -- -- 1SK25.001 2Metering
FRAC II Pig Trap Blowdowns to Flare -- -- 1SK25.001 2Pig Traps
FRAC II Compressor Vents Refrig System to Flare -- -- 1SK25.001 2Comp Vents
FRAC II Piping Vents to Flare 004-FLARE -- 1SK25.001 1SK25.001
FRAC II Amine Tank1 015-TKAMINE 015-TKAMINE 2SV19.002 2SV19.001
FRAC II Amine Tank2 -- -- 2SV19.003 2SV19.002
FRAC II Diesel Tank -- -- 2SV19.009 2SV19.009
FRAC II Spent Caustic Tank -- -- 2SV19.001 2SV19.001
FRAC II 25% Spent Caustic Tank -- -- 2SV19.020 2SV19.020
FRAC II Used Oil Tank 016-TKUSE 016-TKUSE -- --
FRAC II New Oil Tank 017-TKNEW 017-TKNEW -- --
FRAC II Slop Water Tank 018-TKSLOP 018-TKSLOP 2SV19.006 2SV19.006
FRAC II Slop Water Loading -- -- 2SV19.006L 2SV19.006L
FRAC II Fugitives 019-FUG 019-FUGITII 2FUG 2FUG
FRAC II Emergency Diesel Generator -- -- 2GEN.001 2GEN.001
FRAC II 2 Cell Cooling Tower -- -- 2CT.001 2CT.001
FRAC II 6 Cell Cooling Tower -- -- 2CT.002 2CT.002


LONE STAR NGL FRACTIONATORS LLC


TABLE 3-1


EMISSION SOURCE DESIGNATIONS


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT
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Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual


EPN FIN Description (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr)


FRAC I Plant Sources:


1SK25.002 1SK25.002 FRAC I Thermal Oxidizer 0.02 0.07 0.42 1.83 0.23 1.01 0.02 0.09 0.002 0.01 -- -- -- -- -- --
1SK25.002 1MSS2 FRAC I Amine Unit, Miscellaneous MSS 0.11 0.50 0.51 2.25 0.28 1.23 0.04 0.17 1.82 7.97 -- -- -- -- 0.001 0.004
1HR15 1HR15.001, 1HR15.002 FRAC I Hot Oil Heater and MS Regen Heater 


Combined SCR Stack
1.82 7.51 3.38 13.93 102.08 52.93 2.52 10.38 0.25 1.02 1.80 7.88 -- -- -- --


1SV19.002 1SV19.002 FRAC I Amine Tank 1 0.26 0.0004 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SV19.003 1SV19.003 FRAC I Amine Tank 2 0.09 0.0002 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SV19.009 1SV19.009 FRAC I Diesel Tank 0.02 0.00005 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SV19.001 1SV19.001 FRAC I Spent Caustic Tank -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SV19.020 1SV19.020 FRAC I 25% Spent Caustic Tank -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SV19.006 1SV19.006 FRAC I Slop Water Tank 0.07 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SV19.006L 1SV19.006L FRAC I Slop Water Loading 0.07 0.001 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1FUG 1FUG FRAC I Fugitives 1.81 7.95 -- -- -- -- -- -- -- -- -- -- 0.25 1.11 -- --
1GEN.001 1GEN.001 FRAC I Emergency Diesel Generator 3.09 0.15 3.09 0.15 2.70 0.14 0.15 0.01 0.005 0.0002 -- -- -- -- -- --
1PM18.044 1PM18.044 FRAC I Firewater Pump 3.02 0.15 3.02 0.15 2.65 0.13 0.15 0.01 0.003 0.0002 -- -- -- -- -- --
1CT.001 1CT.001 FRAC I 2 Cell Cooling Tower -- -- -- -- -- -- 0.09 0.39 -- -- -- -- -- -- -- --
1CT.002 1CT.002 FRAC I 6 Cell Cooling Tower -- -- -- -- -- -- 0.30 1.32 -- -- -- -- -- -- -- --
1SK25.001 1SK25.001, 1Sweeps, 1Comp Flare 0.45 1.79 0.86 3.70 1.71 7.38 0.07 0.29 0.01 0.04 -- -- 0.18 0.60 -- --
FRAC I MSS (Claimed Under 106.359):
1MSS1 1MSS1 FRAC I Miscellaneous Maintenance 14.63 0.15 -- -- -- -- -- -- -- -- -- -- 7.56 0.08 -- --
1SK25.001 1MSS2, 1Metering, 1Pig Traps Flare 186.09 4.52 66.20 1.31 132.16 2.62 3.20 0.08 0.43 0.01 -- -- 0.27 0.001 -- --
EXPORT FRAC Sources:


1SK25.001 2.5Sweeps, 2.5PV Flare 0.21 0.93 0.33 1.45 0.66 2.89 0.02 0.10 0.002 0.01 -- -- -- -- -- --
2.5FUG 2.5FUG EXPORT FRAC Fugitives 0.95 4.14 -- -- -- -- -- -- -- -- -- -- -- -- -- --
EXPORT FRAC MSS (Claimed Under 106.359):
2.5MSS1 2.5MSS1 EXPORT FRAC Miscellaneous Maintenance 4.08 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- --
1SK25.001 2.5MSS2 Flare 34.35 0.41 9.19 0.11 18.36 0.22 0.03 0.002 0.002 0.0002 -- -- -- -- -- --


FRAC I and EXPORT FRAC Subtotal: 251.14 28.29 87.01 24.88 260.83 68.55 6.60 12.84 2.52 9.05 1.80 7.88 8.26 1.78 0.00 0.00
FRAC I and EXPORT FRAC Subtotal (without fugitives): 16.20


FRAC II Plant Sources:
2SK25.002 2SK25.002 FRAC II Thermal Oxidizer 0.02 0.07 0.42 1.83 0.23 1.01 0.02 0.09 0.002 0.01 -- -- -- -- -- --
2SK25.002 2MSS2 FRAC II Amine Unit, Miscellaneous MSS 0.11 0.50 0.51 2.25 0.28 1.23 0.04 0.17 1.82 7.97 -- -- -- -- 0.001 0.004
2HR15 2HR15.001, 2HR15.002 FRAC II Hot Oil Heater and MS Regen Heater 


Combined SCR Stack
1.80 7.86 3.33 14.59 102.08 55.42 2.48 10.87 0.24 1.06 1.77 7.77 -- -- -- --


2SV19.002 2SV19.002 FRAC II Amine Tank 1 0.26 0.0004 -- -- -- -- -- -- -- -- -- -- -- -- -- --


2SV19.003 2SV19.003 FRAC II Amine Tank 2 0.09 0.0001 -- -- -- -- -- -- -- -- -- -- -- -- -- --


2SV19.009 2SV19.009 FRAC II Diesel Tank 0.02 0.00005 -- -- -- -- -- -- -- -- -- -- -- -- -- --


2SV19.001 2SV19.001 FRAC II Spent Caustic Tank -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


2SV19.020 2SV19.020 FRAC II 25% Spent Caustic Tank -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


2SV19.006 2SV19.006 FRAC II Slop Water Tank 0.07 0.002 -- -- -- -- -- -- -- -- -- -- -- -- -- --


2SV19.006L 2SV19.006L FRAC II Slop Water Loading 0.07 0.001 -- -- -- -- -- -- -- -- -- -- -- -- -- --


2FUG 2FUG FRAC II Fugitives 1.42 6.23 -- -- -- -- -- -- -- -- -- -- 0.18 0.80 -- --


2GEN.001 2GEN.001 FRAC II Emergency Diesel Generator 3.09 0.15 3.09 0.15 2.70 0.14 0.15 0.01 0.005 0.0002 -- -- -- -- -- --


2CT.001 2CT.001 FRAC II 2 Cell Cooling Tower -- -- -- -- -- -- 0.09 0.39 -- -- -- -- -- -- -- --


2CT.002 2CT.002 FRAC II 6 Cell Cooling Tower -- -- -- -- -- -- 0.30 1.32 -- -- -- -- -- -- -- --


1SK25.001 2Sweeps, 2Comp Flare 0.45 1.79 0.83 3.59 1.66 7.16 0.07 0.29 0.01 0.04 -- -- 0.18 0.60 -- --
FRAC II MSS (Claimed Under 106.359):
2MSS1 2MSS1 FRAC II Miscellaneous Maintenance 14.63 0.15 -- -- -- -- -- -- -- -- -- -- 7.56 0.08 -- --


1SK25.001 2MSS2, 2Metering, 2Pig Traps Flare 184.37 4.50 66.20 1.31 132.16 2.62 3.20 0.08 0.43 0.01 -- -- 0.00 0.00 -- --


FRAC II Subtotal: 206.38 21.25 74.38 23.72 239.11 67.58 6.36 13.21 2.51 9.09 1.77 7.77 7.92 1.47 0.00 0.00


FRAC II Subtotal (without fugitives): 15.02


 Total: 457.51 49.54 161.39 48.60 499.94 136.14 12.96 26.04 5.03 18.14 3.57 15.65 16.18 3.26 0.002 0.01


Total Excluding Fugitives: 453.33 31.22 161.39 48.60 499.94 136.14 12.96 26.04 5.03 18.14 3.57 15.65 15.75 1.35 0.00 0.01
Major Source Threshold (for Retrospective NNSR/PSD Applicability): 25 25 250 250 250


Would "As-Built" FRAC I Plant have triggered PSD/NNSR? No No No No No
Would "As-Built" FRAC II Plant have triggered PSD/NNSR? No No No No No


VOC NH3 PropyleneCONOX PM/PM10/PM2.5 SO2


Potential to Emit


TABLE 3-2


SUMMARY OF SITE-WIDE AIR POLLUTANT EMISSION RATES


STANDARD PERMIT REVISION


FRAC I AND FRAC II AS-BUILT UPDATE PROJECT


LONE STAR NGL FRACTIONATORS LLC


H2S
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Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual
FIN EPN Description (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr)


FRAC I Plant Sources:


1MSS2 1SK25.002 FRAC I Amine Unit, Miscellaneous MSS 0.11 0.50 0.05 0.20 0.03 0.14 0.01 0.05 0.02 0.10 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


1Sweeps 1SK25.001 FRAC I Flare Sweeps 0.27 1.17 0.11 0.47 0.08 0.33 0.03 0.12 0.05 0.24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


1Comp Vents 1SK25.001 FRAC I Compressor Vents Refrig System 0.18 0.62 0.003 0.01 0.01 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.18 0.60


1SV19.006 1SV19.006 FRAC I Slop Water Tank 0.07 0.002 0.03 0.001 0.02 0.001 0.01 0.0002 -- -- 0.005 0.0001 -- -- -- -- 0.001 0.00003 -- -- -- -- -- -- -- --


1SV19.006L 1SV19.006L FRAC I Slop Water Loading 0.07 0.001 0.03 0.0003 0.02 0.0002 0.01 0.0001 -- -- 0.01 0.00004 -- -- -- -- 0.001 0.00001 -- -- -- -- -- -- -- --


1FUG 1FUG FRAC I Fugitives 1.81 7.95 0.43 1.89 0.62 2.73 0.28 1.23 0.0002 0.001 0.15 0.67 -- -- -- -- 0.01 0.03 -- -- -- -- -- -- 0.25 1.09


EXPORT FRAC Sources:


2.5Sweeps 1SK25.001 Export FRAC Flare Sweeps 0.10 0.45 0.04 0.18 0.03 0.13 0.01 0.05 0.02 0.09 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


2.5PV 1SK25.001 Export FRAC Piping Vents 0.11 0.49 0.11 0.48 0.001 0.01 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


2.5FUG 2.5FUG EXPORT FRAC Fugitives 0.95 4.14 0.49 2.15 0.003 0.01 0.23 1.01 0.0003 0.001 0.12 0.55 -- -- -- -- 0.003 0.01 -- -- -- -- -- -- -- --


FRAC II Plant Sources:


2SK25.002 2SK25.002 FRAC II Thermal Oxidizer 0.11 0.50 0.05 0.20 0.03 0.14 0.01 0.05 0.02 0.10 -- -- -- -- -- -- 0.00001 0.00003 -- -- -- -- -- -- -- --


2Sweeps 1SK25.001 FRAC II Flare Sweeps 0.27 1.17 0.11 0.47 0.08 0.33 0.03 0.12 0.05 0.24 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --


2Comp Vents 1SK25.001 FRAC II Compressor Vents Refrig System 0.18 0.62 0.003 0.01 0.01 0.01 0.00 0.00 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- 0.18 0.60


2SV19.006 2SV19.006 FRAC II Slop Water Tank 0.07 0.002 0.03 0.001 0.02 0.001 0.01 0.0002 -- -- 0.005 0.0001 -- -- -- -- 0.001 0.00003 -- -- -- -- -- -- -- --


2SV19.006L 2SV19.006L FRAC II Slop Water Loading 0.07 0.001 0.03 0.0003 0.02 0.0002 0.01 0.0001 -- -- 0.01 0.00004 -- -- -- -- 0.001 0.00001 -- -- -- -- -- -- -- --


2FUG 2FUG FRAC II Fugitives 1.42 6.23 0.40 1.76 0.54 2.34 0.10 0.42 0.0002 0.001 0.05 0.23 -- -- -- -- 0.003 0.01 -- -- -- -- -- -- 0.18 0.78


 Total Emissions: 5.79 23.83 1.91 7.83 1.52 6.20 0.73 3.06 0.18 0.77 0.35 1.45 0.00 0.00 0.00 0.00 0.017 0.05 0.00 0.00 0.00 0.00 0.00 0.00 0.79 3.07


30 TAC §261/262 Emission Limita: 6 10 6 10 2.18 5 1.10 5 1.10 5 2.18 5 2.18 5 0.019 0.08 1.17 5 2.71 5 2.71 5 6 10


Rule §106.: 261(a)(2) 261(a)(2) 261(a)(2) 261(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 261(a)(2) 261(a)(2)


In Compliance? Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes


a  The distance assumed for the E=L/K formula is 265 feet.  
NOTE: The chemicals in the odorant are not listed in 30 TAC 106.262, so they meet the requirements of 30 TAC 106.261(a)(3), by having an increase of less than 1 lb/hr.


TABLE 3-3


SUMMARY OF NEW AND INCREASED SPECIATED CONSTITUENT EMISSION RATES


STANDARD PERMIT REVISION


propyleneoctanes benzene toluene 


FRAC I AND FRAC II AS-BUILT UPDATE PROJECT


LONE STAR NGL FRACTIONATORS LLC


ethyl benzene xyleneVOC Increases propane butanes pentanes n-hexane hexanes heptanes
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FIN: 1MSS2
Deethanizer 


Tower
Depropanizer 


Tower
Debutaninzer 


Tower 
Deisobutanizer 


Tower 
Total Flow (lb/event): 174,805 174,805.45 76,170.25 10,846.30 29,817.62
Event Duration (hr): 8
Annual Frequency (events/yr): 3


Flare
LHV Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Max. Hourly Annual Total Annual DRE Hourly Annual


Component (Btu/lb) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (lb/hr) (T/yr) (lb/yr) (%) (lb/hr) (T/yr)


Methane 21,502 0.37% 88.46 1.06 2,123.08 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 88.46 1.06 2,123.08 99% 0.88 0.01


Ethane 20,416 53.22% 12,791.42 153.50 306,994.03 1.82% 190.23 2.28 4,565.56 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 12,791.42 155.78 311,559.59 99% 127.91 1.56


Propane 19,929 38.13% 9,165.67 109.99 219,976.04 78.62% 8,234.64 98.82 197,631.40 2.58% 38.44 0.46 922.53 2.58% 105.67 1.27 2,536.12 9,165.67 210.53 421,066.09 99% 91.66 2.11


Propylene 19,630 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00 0.00 99% 0.00 0.00


i-Butane 19,614 3.35% 805.14 9.66 19,323.36 7.39% 773.76 9.29 18,570.32 44.69% 666.46 8.00 15,995.04 44.69% 1,832.17 21.99 43,972.03 1,832.17 48.93 97,860.75 98% 36.64 0.98


n-Butane 19,665 4.28% 1,027.92 12.34 24,670.11 10.13% 1,060.78 12.73 25,458.79 52.72% 786.28 9.44 18,870.76 52.72% 2,161.57 25.94 51,877.68 2,161.57 60.44 120,877.33 98% 43.23 1.21


i-Pentane 19,451 0.40% 97.03 1.16 2,328.81 1.16% 121.50 1.46 2,915.97 0.01% 0.19 0.00 4.48 0.01% 0.51 0.01 12.31 121.50 2.63 5,261.57 98% 2.43 0.05


n-Pentane 19,499 0.20% 48.52 0.58 1,164.40 0.66% 68.96 0.83 1,655.01 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 68.96 1.41 2,819.42 98% 1.38 0.03


n-Hexane 19,391 0.05% 11.59 0.14 278.14 0.22% 23.53 0.28 564.76 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 23.53 0.42 842.90 98% 0.47 0.01


TOTAL: 20,169 100.0% 100.0% 100.0% 100.0% 26,253.28 481.21 962,410.73 304.61 5.95


TOTAL VOC: 13,373.40 324.36 648,728.05 175.81 4.38


MMBTU: 479.54 11,508.96 205.71 4,937.02 28.73 689.41 78.97 1,895.26


a


CH4 Uncont. (lb/hr) = (Total Flow, lb/event) * (Component wt%) / (hr/event) * (1.1 Contingency) 


CH4 Uncont. (lb/hr) = (174,805 lb/event) * (0.4% wt%) / (8 hr/event) * (1.1) 


 = 88.46 lb/hr CH4


Maximum hourly rate taken as the maximum rate among all towers for each specific component.  The post-control emission rates were determined as follows:
CH4 PTE (lb/hr) = (CH4 Uncont., lb/hr) * (1 - Flare DRE, wt%)


CH4 PTE (lb/hr) = (88.46 lb/hr) * (1 - 99%)  


 = 0.88 lb/hr CH4


Potential to Emit (PTE) for FRAC I for each compound is estimated using a mass balance approach from the previous application.  A 10% contingency has been added to the calculated emission rates to allow for fluctuations in gas composition.  An example calculation for methane for Tower 1 follows:


F-I-MSS2 


Potential to EmitaUncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions


FRAC I MSS TO FLARE POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


LONE STAR NGL FRACTIONATORS LLC


Tower 1 (Deethanizer) Tower 2 (Depropanizer) Tower 3 (Debutanizer) Tower 4 (Deisobutanizer)


Tower MSS
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FIN: Metering
MS - 3750


Ethane
MS - 3350


Propane (LEP)
MS - 3450
Isobutane


MS - 3550
NC4


MS - 3650
Natural 


Gasoline
MS - 3850


Rerun
MS - 3950
Y-Grade


MS - 8100
Export 
Ethane


MS - 
Export HD5


MS - 
Export LEP


MS - 
Blending 


Meter


MS - 
INEOS 
Ethane


Maximum Events per Hour 1 Ft3 16.73 7.56 7.59 7.59 7.59 7.53 8.19 16.73 7.27 7.27 7.56 16.73
Event Duration (hr): 1 lb/event 75.841 31.188 37.864 37.948 40.246 37.662 37.373 75.841 30.263 29.990 31.472 75.841


Annual Frequency (events/yr): 65 65 65 65 65 40 65 65 1 1 65 65


Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual
Component (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr)


Water 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Nitrogen 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Carbon Dioxide 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Oxygen 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Hydrogen Sulfide 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Methane 0.638% 0.484 0.02 31.46 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Ethane 99.256% 75.277 2.45 4892.99 0.167% 0.052 0.00 3.38 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Propane 0.106% 0.080 0.00 5.23 99.119% 30.913 1.00 2009.36 1.048% 0.397 0.01 25.80 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Propylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


I-Butane 0.000% 0.000 0.00 0.00 0.714% 0.223 0.01 14.47 97.132% 36.778 1.20 2390.60 0.429% 0.163 0.01 10.59 0.000% 0.000 0.00 0.00 0.429% 0.162 0.00 6.47


N-Butane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 1.820% 0.689 0.02 44.79 98.780% 37.485 1.22 2436.53 0.000% 0.000 0.00 0.00 98.780% 37.202 0.74 1488.09


I-Pentane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.777% 0.295 0.01 19.17 32.465% 13.066 0.42 849.26 0.777% 0.293 0.01 11.71


N-Pentane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.007% 0.003 0.00 0.18 31.888% 12.833 0.42 834.18 0.007% 0.003 0.00 0.11


n-Hexane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.006% 0.002 0.00 0.15 0.000% 0.000 0.00 0.00 0.006% 0.002 0.00 0.09


Other Hexanes 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 34.939% 14.061 0.46 914.00 0.000% 0.000 0.00 0.00


Heptane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Octane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Nonane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Benzene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.708% 0.285 0.01 18.53 0.000% 0.000 0.00 0.00


Toluene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Ethylbenzene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


m-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


o-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


p-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00
Totals 100.000% 100.000% 100.000% 100.000% 100.000% 100.000%


MW 29.9 44.1 57.9 58.2 77.1 58.2


Liquid Density (lb/gal) 4.5342 4.1257 4.99 5.001 5.3038 5.001
TOTAL: 100.0% 75.841 2.465 4,929.684 100.0% 31.188 1.014 2,027.216 100.0% 37.864 1.231 2,461.191 100.0% 37.948 1.233 2,466.616 100.0% 40.246 1.308 2,615.964 100.0% 37.662 0.753 1,506.461
TOTAL VOC: 0.11% 0.080 0.003 5.232 99.83% 31.136 1.012 2,023.833 100.00% 37.864 1.231 2,461.191 100.00% 37.948 1.233 2,466.616 100.00% 40.246 1.308 2,615.964 100.00% 37.662 0.753 1,506.461
Btu/scf (LHV) 1623 0.027 1.76 2355 0.018 1.16 3000 0.023 1.48 3022 0.023 1.49 3932 0.030 1.94 3022 0.023 0.91


Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions


LONE STAR NGL FRACTIONATORS LLC


FRAC MS - 3750 Ethane FRAC MS - 3350 Propane - LEP FRAC MS - 3450 Isobutane FRAC MS - 3550 Normal Butane FRAC MS - 3650 Natural Gasoline FRAC MS - 3850 ReRun


Skids with 65 are blown down at least weekly sometimes twice a week so 65 is a conservative estimate.  The HD5 and LEP meters at Export will 
have a permanent prover, so one volume of the prover only is included for maintenance.


FRAC I METER SKID BLOWDOWN TO FLARE POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT
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Component


Water


Nitrogen


Carbon Dioxide


Oxygen


Hydrogen Sulfide


Methane


Ethane


Propane


Propylene


I-Butane


N-Butane


I-Pentane


N-Pentane


n-Hexane


Other Hexanes


Heptane


Octane


Nonane


Benzene


Toluene


Ethylbenzene


m-Xylene


o-Xylene


p-Xylene
Totals


MW


Liquid Density (lb/gal)
TOTAL:
TOTAL VOC:
Btu/scf (LHV)


Flare
Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Max. Hourly Annual Total DRE Hourly Annual


(wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (lb/hr) (lb/yr) (%) (lb/hr) (T/yr)


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.189% 0.071 0.00 4.59 0.638% 0.484 0.02 31.46 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.638% 0.484 0.02 31.46 0.48 98.97 99% 0.00 0.00


28.894% 10.799 0.35 701.91 99.256% 75.277 2.45 4892.99 1.709% 0.517 0.00 0.52 0.167% 0.050 0.00 0.05 1.709% 0.538 0.02 34.95 99.256% 75.277 2.45 4892.99 75.28 15,419.79 99% 0.75 0.08


31.878% 11.914 0.39 774.39 0.106% 0.080 0.00 5.23 90.206% 27.299 0.01 27.30 99.119% 29.726 0.01 29.73 90.206% 28.390 0.92 1845.34 0.106% 0.080 0.00 5.23 30.91 4,727.62 99% 0.31 0.02


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 4.782% 1.447 0.00 1.45 0.000% 0.000 0.00 0.00 4.782% 1.505 0.05 97.83 0.000% 0.000 0.00 0.00 1.51 99.28 98% 0.03 0.00


8.462% 3.162 0.10 205.56 0.000% 0.000 0.00 0.00 1.651% 0.500 0.00 0.50 0.714% 0.214 0.00 0.21 1.651% 0.520 0.02 33.78 0.000% 0.000 0.00 0.00 36.78 2,662.18 98% 0.74 0.03


15.816% 5.911 0.19 384.20 0.000% 0.000 0.00 0.00 1.651% 0.500 0.00 0.50 0.000% 0.000 0.00 0.00 1.651% 0.520 0.02 33.78 0.000% 0.000 0.00 0.00 37.49 4,387.89 98% 0.75 0.04


4.539% 1.696 0.06 110.25 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 13.07 990.39 98% 0.26 0.01


3.885% 1.452 0.05 94.37 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 12.83 928.84 98% 0.26 0.01


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.24 98% 0.00 0.00


5.089% 1.902 0.06 123.63 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 14.06 1,037.63 98% 0.28 0.01


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


1.250% 0.467 0.02 30.36 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.47 48.89 98% 0.01 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00
100.000% 100.000% 100.000% 100.000% 100.000% 100.000%


43.7 29.9 44.0 44.1 44.0 29.9


4.5659 4.5342 4.1633 4.1257 4.1633 4.5342
100.0% 37.373 1.215 2,429.262 100.0% 75.841 2.465 4,929.684 100.0% 30.263 0.015 30.263 100.0% 29.990 0.015 29.990 100.0% 31.472 1.023 2,045.691 100.0% 75.841 2.465 4,929.684 222.87 30,401.71 3.39 0.20
70.92% 26.504 0.861 1,722.764 0.11% 0.080 0.003 5.232 98.29% 29.746 0.015 29.746 99.83% 29.940 0.015 29.940 98.29% 30.934 1.005 2,010.737 0.11% 0.080 0.003 5.232 147.11 14,882.95 2.63 0.13


2233 0.018 1.19 1623 0.027 1.76 2181 0.016 0.02 2355 0.017 0.02 2181 0.016 1.07 1623 0.027 1.76 0.03 14.56


FRAC I METER SKID BLOWDOWN TO FLARE POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled Emissions


F-I-MSS2 


Potential to EmitaUncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions


Export MS - TBD Blending Meter Export INEOS MS - TBD EthaneFRAC MS -3950 Y-Grade Export MS -8100 Ethane Export MS - TBD Propane - HD5 Export MS - TBD LEP
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FIN: Pig Traps 
FRAC I 
Ethane


FRAC I 
Propane (LEP)


FRAC I 
Isobutane FRAC I NC4


FRAC I 
Natural 


Gasoline FRAC I Rerun


FRAC I Inlet 
Feed Y-
Grade


P215 Export 
Ethane


Export 
Propane HD5


Export Propane 
LEP


P211  
Propane HD5


P214 Export 
Ethane


Maximum Events per Hour 1 Ft3 24.17 24.17 12.39 12.39 12.39 24.17 59.78 39.97 59.78 59.78 39.97 59.78
Event Duration (hr): 1 lb/event 109.605 99.730 61.835 61.971 65.723 120.889 272.928 181.224 248.862 246.615 166.400 271.033


Maximum Events per Year 1


Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual
Component (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr)


Water 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Nitrogen 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Carbon Dioxide 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Oxygen 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Hydrogen Sulfide 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Methane 0.638% 0.700 0.00 0.70 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Ethane 99.256% 108.789 0.05 108.79 0.167% 0.166 0.00 0.17 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Propane 0.106% 0.116 0.00 0.12 99.119% 98.852 0.05 98.85 1.048% 0.648 0.00 0.65 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Propylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


I-Butane 0.000% 0.000 0.00 0.00 0.714% 0.712 0.00 0.71 97.132% 60.061 0.03 60.06 0.429% 0.266 0.00 0.27 0.000% 0.000 0.00 0.00 0.429% 0.519 0.00 0.52


N-Butane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 1.820% 1.125 0.00 1.13 98.780% 61.215 0.03 61.22 0.000% 0.000 0.00 0.00 98.780% 119.414 0.06 119.41


I-Pentane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.777% 0.482 0.00 0.48 32.465% 21.337 0.01 21.34 0.777% 0.939 0.00 0.94


N-Pentane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.007% 0.005 0.00 0.00 31.888% 20.958 0.01 20.96 0.007% 0.009 0.00 0.01


n-Hexane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.006% 0.004 0.00 0.00 0.000% 0.000 0.00 0.00 0.006% 0.007 0.00 0.01


Other Hexanes 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 34.939% 22.963 0.01 22.96 0.000% 0.000 0.00 0.00


Heptane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Octane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Nonane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Benzene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.708% 0.466 0.00 0.47 0.000% 0.000 0.00 0.00


Toluene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


Ethylbenzene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


m-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


o-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00


p-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00
Totals 100.000% 100.000% 100.000% 100.000% 100.000% 100.000%


MW 29.9 44.1 57.9 58.2 77.1 58.2


Liquid Density (lb/gal) 4.5342 4.1257 4.99 5.001 5.3038 5.001
TOTAL: 100.0% 109.605 0.055 109.605 100.0% 99.730 0.050 99.730 100.0% 61.835 0.031 61.835 100.0% 61.971 0.031 61.971 100.0% 65.723 0.033 65.723 100.0% 120.889 0.060 120.889
TOTAL VOC: 0.11% 0.116 0.000 0.116 99.83% 99.564 0.050 99.564 100.00% 61.835 0.031 61.835 100.00% 61.971 0.031 61.971 100.00% 65.723 0.033 65.723 100.00% 120.889 0.060 120.889
Btu/scf (LHV) 1623 0.039 0.04 2355 0.057 0.06 3000 0.037 0.04 3022 0.037 0.04 3932 0.049 0.05 3022 0.073 0.07


Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions


FRAC I Ethane


LONE STAR NGL FRACTIONATORS LLC


FRAC I Propane (LEP) FRAC I Isobutane FRAC I NC4 FRAC I Natural Gasoline FRAC I Rerun
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Component


Water


Nitrogen


Carbon Dioxide


Oxygen


Hydrogen Sulfide


Methane


Ethane


Propane


Propylene


I-Butane


N-Butane


I-Pentane


N-Pentane


n-Hexane


Other Hexanes


Heptane


Octane


Nonane


Benzene


Toluene


Ethylbenzene


m-Xylene


o-Xylene


p-Xylene
Totals


MW


Liquid Density (lb/gal)
TOTAL:
TOTAL VOC:
Btu/scf (LHV)


Flare
Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Max. Hourly Annual Total DRE Hourly Annual


(wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.189% 0.515 0.00 0.52 0.638% 1.157 0.00 1.16 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.638% 1.730 0.00 1.73 1.73 4.1011 99% 0.02 0.00


28.894% 78.860 0.04 78.86 99.256% 179.875 0.09 179.87 1.709% 4.252 0.00 4.25 0.167% 0.412 0.00 0.41 1.709% 2.843 0.00 2.84 99.256% 269.016 0.13 269.02 269.02 644.2131 99% 2.69 0.00


31.878% 87.003 0.04 87.00 0.106% 0.192 0.00 0.19 90.206% 224.490 0.11 224.49 99.119% 244.443 0.12 244.44 90.206% 150.103 0.08 150.10 0.106% 0.288 0.00 0.29 244.44 806.1350 99% 2.44 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 4.782% 11.901 0.01 11.90 0.000% 0.000 0.00 0.00 4.782% 7.958 0.00 7.96 0.000% 0.000 0.00 0.00 11.90 19.8588 98% 0.24 0.00


8.462% 23.095 0.01 23.09 0.000% 0.000 0.00 0.00 1.651% 4.110 0.00 4.11 0.714% 1.760 0.00 1.76 1.651% 2.748 0.00 2.75 0.000% 0.000 0.00 0.00 60.06 93.2707 98% 1.20 0.00


15.816% 43.165 0.02 43.17 0.000% 0.000 0.00 0.00 1.651% 4.110 0.00 4.11 0.000% 0.000 0.00 0.00 1.651% 2.748 0.00 2.75 0.000% 0.000 0.00 0.00 119.41 231.7775 98% 2.39 0.00


4.539% 12.387 0.01 12.39 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 21.34 35.1448 98% 0.43 0.00


3.885% 10.602 0.01 10.60 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 20.96 31.5733 98% 0.42 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.01 0.0108 98% 0.00 0.00


5.089% 13.890 0.01 13.89 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 22.96 36.8531 98% 0.46 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


1.250% 3.411 0.00 3.41 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 3.41 3.8767 98% 0.07 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00
100.000% 100.000% 100.000% 100.000% 100.000% 100.000%


43.7 29.9 44.0 44.1 44.0 29.9


4.5659 4.5342 4.1633 4.1257 4.1633 4.5342
100.0% 272.928 0.136 272.928 100.0% 181.224 0.091 181.224 100.0% 248.862 0.124 248.862 100.0% 246.615 0.123 246.615 100.0% 166.400 0.083 166.400 100.0% 271.033 0.136 271.033 775.24 1,906.81 10.35 0.01
70.92% 193.553 0.097 193.553 0.11% 0.192 0.000 0.192 98.29% 244.610 0.122 244.610 99.83% 246.203 0.123 246.203 98.29% 163.556 0.082 163.556 0.11% 0.288 0.000 0.288 504.50 1,258.50 7.65 0.01


2233 0.133 0.13 1623 0.065 0.06 2181 0.130 0.13 2355 0.141 0.14 2181 0.087 0.09 1623 0.097 0.10 0.14 0.95


FRAC I PIG TRAPS TO FLARE POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled Emissions


F-I-MSS2 


Potential to EmitaUncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions


P214 Export EthaneFRAC I Inlet Feed Y-Grade P215 Export Ethane Export Propane HD5 Export Propane LEP P211  Propane HD5
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FIN: 2MSS2
Deethanizer 


Tower
Depropanizer 


Tower
Debutaninzer 


Tower 
Deisobutanizer 


Tower 
Total Flow (lb/event): 174,805 174,805.45 76,170.25 10,846.30 29,817.62
Event Duration (hr): 8
Annual Frequency (events/yr): 3


Flare
LHV Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Max. Hourly Annual Total Annual DRE Hourly Annual


Component (Btu/lb) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (lb/hr) (T/yr) (lb/yr) (%) (lb/hr) (T/yr)


Methane 21,502 0.37% 88.46 1.06 2,123.08 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 88.46 1.06 2,123.08 99% 0.88 0.01


Ethane 20,416 53.22% 12,791.42 153.50 306,994.03 1.82% 190.23 2.28 4,565.56 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 12,791.42 155.78 311,559.59 99% 127.91 1.56


Propane 19,929 38.13% 9,165.67 109.99 219,976.04 78.62% 8,234.64 98.82 197,631.40 2.58% 38.44 0.46 922.53 2.58% 105.67 1.27 2,536.12 9,165.67 210.53 421,066.09 99% 91.66 2.11


Propylene 19,630 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 0.00 0.00 0.00 99% 0.00 0.00


i-Butane 19,614 3.35% 805.14 9.66 19,323.36 7.39% 773.76 9.29 18,570.32 44.69% 666.46 8.00 15,995.04 44.69% 1,832.17 21.99 43,972.03 1,832.17 48.93 97,860.75 98% 36.64 0.98


n-Butane 19,665 4.28% 1,027.92 12.34 24,670.11 10.13% 1,060.78 12.73 25,458.79 52.72% 786.28 9.44 18,870.76 52.72% 2,161.57 25.94 51,877.68 2,161.57 60.44 120,877.33 98% 43.23 1.21


i-Pentane 19,451 0.40% 97.03 1.16 2,328.81 1.16% 121.50 1.46 2,915.97 0.01% 0.19 0.00 4.48 0.01% 0.51 0.01 12.31 121.50 2.63 5,261.57 98% 2.43 0.05


n-Pentane 19,499 0.20% 48.52 0.58 1,164.40 0.66% 68.96 0.83 1,655.01 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 68.96 1.41 2,819.42 98% 1.38 0.03


n-Hexane 19,391 0.05% 11.59 0.14 278.14 0.22% 23.53 0.28 564.76 0.00% 0.00 0.00 0.00 0.00% 0.00 0.00 0.00 23.53 0.42 842.90 98% 0.47 0.01


TOTAL: 20,169 100.0% 100.0% 100.0% 100.0% 26,253.28 481.21 304.61 5.95


TOTAL VOC: 13,373.40 324.36 175.81 4.38


MMBTU: 479.54 11,508.96 205.71 4,937.02 28.73 689.41 78.97 1,895.26


a


CH4 Uncont. (lb/hr) = (Total Flow, lb/event) * (Component wt%) / (hr/event) * (1.1 Contingency) 


CH4 Uncont. (lb/hr) = (174,805 lb/event) * (0.4% wt%) / (8 hr/event) * (1.1) 


CH4 Uncont. (lb/hr) = 88.46 lb/hr CH4


Maximum hourly rate taken as the maximum rate among all towers for each specific component.  The post-control emission rates were determined as follows:
CH4 PTE (lb/hr) = (CH4 Uncont., lb/hr) * (1 - Flare DRE, wt%)  


CH4 PTE (lb/hr) = (88.46 lb/hr) * (1 - 99% wt%)  


CH4 PTE (lb/hr) = 0.88 lb/hr CH4


Uncontrolled Emissions Uncontrolled Emissions


Tower 2 (Depropanizer)Tower 1 (Deethanizer)


Uncontrolled Emissions


Tower 3 (Debutanizer)


Uncontrolled Emissions


Tower 4 (Deisobutanizer)


Uncontrolled Emissions


Potential to Emit (PTE) for FRAC II for each compound is estimated using a mass balance approach from the previous application.  A 10% contingency has been added to the calculated emission rates to allow for fluctuations in gas composition.  An example calculation for methane for Tower 1 follows:
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FIN: Metering
MS - 3700


Ethane
MS - 3300


Propane (LEP)
MS - 3400
Isobutane


MS - 3500
NC4


MS - 3600
Natural 


Gasoline
MS - 3800


Rerun
MS - 3900
Y-Grade


Maximum Events per Hour 1 Ft3 16.73 7.56 7.59 7.59 7.59 7.53 8.19
Event Duration (hr): 1 lb/event 75.841 31.188 37.864 37.948 40.246 37.662 37.373


Annual Frequency (events/yr): 65 65 65 65 65 40 65 Skids with 65 are blown down at least weekly sometimes twice a week so 65 is a conservative estimate.  The HD5 and LEP meters at Export will have a permanent prover, so one volume of the prover only is included for maintenance.


Flare
Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Max. Hourly Annual Total DRE Hourly Annual


Component (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (lb/hr) (lb/yr) (%) (lb/hr) (T/yr)


Water 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


Nitrogen 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


Carbon Dioxide 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


Oxygen 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 0% 0.00 0.00


Hydrogen Sulfide 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


Methane 0.638% 0.484 0.02 31.46 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.189% 0.071 0.00 4.59 0.48 36.05 99% 0.00 0.00


Ethane 99.256% 75.277 2.45 4892.99 0.167% 0.052 0.00 3.38 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 28.894% 10.799 0.35 701.91 75.28 5,598.29 99% 0.75 0.03


Propane 0.106% 0.080 0.00 5.23 99.119% 30.913 1.00 2009.36 1.048% 0.397 0.01 25.80 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 31.878% 11.914 0.39 774.39 30.91 2,814.78 99% 0.31 0.01


Propylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


I-Butane 0.000% 0.000 0.00 0.00 0.714% 0.223 0.01 14.47 97.132% 36.778 1.20 2390.60 0.429% 0.163 0.01 10.59 0.000% 0.000 0.00 0.00 0.429% 0.162 0.00 6.47 8.462% 3.162 0.10 205.56 36.78 2,627.69 98% 0.74 0.03


N-Butane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 1.820% 0.689 0.02 44.79 98.780% 37.485 1.22 2436.53 0.000% 0.000 0.00 0.00 98.780% 37.202 0.74 1488.09 15.816% 5.911 0.19 384.20 37.49 4,353.61 98% 0.75 0.04


I-Pentane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.777% 0.295 0.01 19.17 32.465% 13.066 0.42 849.26 0.777% 0.293 0.01 11.71 4.539% 1.696 0.06 110.25 13.07 990.39 98% 0.26 0.01


N-Pentane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.007% 0.003 0.00 0.18 31.888% 12.833 0.42 834.18 0.007% 0.003 0.00 0.11 3.885% 1.452 0.05 94.37 12.83 928.84 98% 0.26 0.01


n-Hexane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.006% 0.002 0.00 0.15 0.000% 0.000 0.00 0.00 0.006% 0.002 0.00 0.09 0.000% 0.000 0.00 0.00 0.00 0.24 98% 0.00 0.00


Other Hexanes 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 34.939% 14.061 0.46 914.00 0.000% 0.000 0.00 0.00 5.089% 1.902 0.06 123.63 14.06 1,037.63 98% 0.28 0.01


Heptane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


Octane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


Nonane 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


Benzene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.708% 0.285 0.01 18.53 0.000% 0.000 0.00 0.00 1.250% 0.467 0.02 30.36 0.47 48.89 98% 0.01 0.00


Toluene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


Ethylbenzene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


m-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


o-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


p-Xylene 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.00 98% 0.00 0.00


Totals 100.000% 100.000% 100.000% 100.000% 100.000% 100.000% 100.000%


MW 29.9 44.1 57.9 58.2 77.1 58.2 43.7


Liquid Density (lb/gal) 4.5342 4.1257 4.99 5.001 5.3038 5.001 4.5659
TOTAL: 100.0% 75.841 2.465 4,929.684 100.0% 31.188 1.014 2,027.216 100.0% 37.864 1.231 2,461.191 100.0% 37.948 1.233 2,466.616 100.0% 40.246 1.308 2,615.964 100.0% 37.662 0.753 1,506.461 100.0% 37.373 1.215 2,429.262 221.37 18,436.39 3.36 0.14
TOTAL VOC: 0.11% 0.080 0.003 5.232 99.83% 31.136 1.012 2,023.833 100.00% 37.864 1.231 2,461.191 100.00% 37.948 1.233 2,466.616 100.00% 40.246 1.308 2,615.964 100.00% 37.662 0.753 1,506.461 70.92% 26.504 0.861 1,722.764 145.61 12,802.06 2.60 0.11
Btu/scf (LHV) 1623 0.027 1.76 2355 0.018 1.16 3000 0.023 1.48 3022 0.023 1.49 3932 0.030 1.94 3022 0.023 0.91 2233 0.018 1.19 0.03 9.93


Uncontrolled Emissions
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FIN: Pig Traps 
FRAC II 
Ethane


FRAC II 
Propane (LEP)


FRAC II 
Isobutane FRAC II NC4


FRAC II 
Natural 


Gasoline FRAC II Rerun


FRAC II Inlet 
Feed Y-
Grade


Maximum Events per Hour 1 Ft3 24.17 24.17 12.39 12.39 12.39 24.17 59.78
Event Duration (hr): 1 lb/event 109.605 99.730 61.835 61.971 65.723 120.889 272.928


Maximum Events per Year 1


Flare
Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Concentration Hourly Annual Annual Max. Hourly Annual Total DRE Hourly Annual


Component (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (wt%) (lb/hr) (T/yr) (lb/yr) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Water 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


Nitrogen 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


Carbon Dioxide 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


Oxygen 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 0% 0.00 0.00


Hydrogen Sulfide 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


Methane 0.64% 0.700 0.00 0.70 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.189% 0.515 0.00 0.52 0.70 1.2147 99% 0.01 0.00


Ethane 99.26% 108.789 0.05 108.79 0.167% 0.166 0.00 0.17 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 28.894% 78.860 0.04 78.86 108.79 187.8156 99% 1.09 0.00


Propane 0.11% 0.116 0.00 0.12 99.119% 98.852 0.05 98.85 1.048% 0.648 0.00 0.65 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 31.878% 87.003 0.04 87.00 98.85 186.6193 99% 0.99 0.00


Propylene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


I-Butane 0.00% 0.000 0.00 0.00 0.714% 0.712 0.00 0.71 97.132% 60.061 0.03 60.06 0.429% 0.266 0.00 0.27 0.000% 0.000 0.00 0.00 0.429% 0.519 0.00 0.52 8.462% 23.095 0.01 23.09 60.06 84.6531 98% 1.20 0.00


N-Butane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 1.820% 1.125 0.00 1.13 98.780% 61.215 0.03 61.22 0.000% 0.000 0.00 0.00 98.780% 119.414 0.06 119.41 15.816% 43.165 0.02 43.17 119.41 224.9200 98% 2.39 0.00


I-Pentane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.777% 0.482 0.00 0.48 32.465% 21.337 0.01 21.34 0.777% 0.939 0.00 0.94 4.539% 12.387 0.01 12.39 21.34 35.1448 98% 0.43 0.00


N-Pentane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.007% 0.005 0.00 0.00 31.888% 20.958 0.01 20.96 0.007% 0.009 0.00 0.01 3.885% 10.602 0.01 10.60 20.96 31.5733 98% 0.42 0.00


n-Hexane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.006% 0.004 0.00 0.00 0.000% 0.000 0.00 0.00 0.006% 0.007 0.00 0.01 0.000% 0.000 0.00 0.00 0.01 0.0108 98% 0.00 0.00


Other Hexanes 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 34.939% 22.963 0.01 22.96 0.000% 0.000 0.00 0.00 5.089% 13.890 0.01 13.89 22.96 36.8531 98% 0.46 0.00


Heptane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


Octane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


Nonane 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


Benzene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.708% 0.466 0.00 0.47 0.000% 0.000 0.00 0.00 1.250% 3.411 0.00 3.41 3.41 3.8767 98% 0.07 0.00


Toluene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


Ethylbenzene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


m-Xylene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


o-Xylene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


p-Xylene 0.00% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.000% 0.000 0.00 0.00 0.00 0.0000 98% 0.00 0.00


Totals 100.00% 100.000% 100.000% 100.000% 100.000% 100.000% 100.000%


MW 29.9 44.1 57.9 58.2 77.1 58.2 43.7


Liquid Density (lb/gal) 4.5342 4.1257 4.99 5.001 5.3038 5.001 4.5659
TOTAL: 100.0% 109.605 0.055 109.605 100.0% 99.730 0.050 99.730 100.0% 61.835 0.031 61.835 100.0% 61.971 0.031 61.971 100.0% 65.723 0.033 65.723 100.0% 120.889 0.060 120.889 100.0% 272.928 0.136 272.928 456.49 792.68 7.05 0.01
TOTAL VOC: 0.11% 0.116 0.000 0.116 99.83% 99.564 0.050 99.564 100.00% 61.835 0.031 61.835 100.00% 61.971 0.031 61.971 100.00% 65.723 0.033 65.723 100.00% 120.889 0.060 120.889 70.92% 193.553 0.097 193.553 347.00 603.65 5.95 0.01
Btu/scf (LHV) 1623 0.039 0.04 2355.00 0.057 0.06 3000 0.037 0.04 3022 0.037 0.04 3932 0.049 0.05 3022 0.073 0.07 2233 0.133 0.13 0.13 0.43


Uncontrolled Emissions


F-I-MSS2 


Potential to EmitaUncontrolled EmissionsUncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions Uncontrolled Emissions


FRAC II Inlet Feed Y-GradeFRAC II Ethane FRAC II Propane (LEP) FRAC II Isobutane FRAC II NC4 FRAC II Natural Gasoline FRAC II Rerun


LONE STAR NGL FRACTIONATORS LLC


FRAC II PIG TRAPS TO FLARE POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


3-25







A
n


n
u


al
 R


u
n


ti
m


e
87


60
h


rs
/y


r
87


60
h


rs
/y


r
87


60
h


rs
/y


r
D


en
si


ty
0.


09
20


98
lb


/s
cf


0.
07


88
05


lb
/s


cf
0.


07
45


72
lb


/s
cf


3.
06


av
g 


sc
f 


*1
.2


0.
00


61
M


M
B


tu
/h


r
13


.2
2


av
g 


sc
f 


*1
.2


0.
00


75
M


M
B


tu
/h


r
2,


50
1.


70
av


g 
sc


f 
*1


.2
0.


35
39


M
M


B
tu


/h
r


T
O


5.
72


m
ax


 s
cf


28
.3


8
M


M
B


tu
/y


r
32


.4
5


m
ax


 s
cf


26
.6


5
M


M
B


tu
/y


r
3,


28
0.


64
m


ax
 s


cf
2,


36
4.


17
M


M
B


tu
/y


r
D


es
tr


u
ct


io
n


M
ol


ec
u


la
r


D
en


si
ty


C
om


p
on


en
t


H
ou


rl
y


A
n


n
u


al
H


ou
rl


y
A


n
n


u
al


H
ou


rl
y


A
n


n
u


al
H


ou
rl


y
A


n
n


u
al


H
ou


rl
y


A
n


n
u


al
E


ff
ic


ie
n


cy
H


ou
rl


y
A


n
n


u
al


C
om


p
on


en
t


W
ei


gh
t


(l
b


/s
cf


)
L


H
V


 (
B


tu
/l


b
)


m
ol


%
w


t%
(l


b
/h


r)
(T


/y
r)


m
ol


%
w


t%
(l


b
/h


r)
(T


/y
r)


m
ol


%
w


t%
(l


b
/h


r)
(T


/y
r)


(l
b


/h
r)


(T
/y


r)
(M


M
B


tu
/h


r)
(M


M
B


tu
/y


r)
(%


)
(l


b
/h


r)
(T


/y
r)


C
O


2
44


.0
1


0.
11


0
0.


00
0.


00
0.


00
0.


00
0.


06
0.


09
0.


00
0.


01
0.


00
0.


00
0.


00
0.


00
0.


00
0.


01
0.


00
0.


00
0%


0.
00


0.
01


H
yd


ro
ge


n
2.


00
0.


01
0


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0%
0.


00
0.


00
O


xy
ge


n
32


.0
0


0.
08


0
0.


21
0.


20
0.


00
0.


00
0.


09
0.


09
0.


00
0.


00
0.


13
0.


15
0.


40
1.


33
0.


40
1.


34
0.


00
0.


00
0%


0.
40


1.
34


N
it


ro
ge


n
28


.0
1


0.
07


0
64


.2
1


53
.3


6
0.


22
0.


52
95


.8
9


91
.9


9
2.


17
3.


87
96


.4
6


94
.8


2
22


6.
22


75
5.


58
22


6.
22


75
9.


97
0.


00
0.


00
0%


22
6.


22
75


9.
97


H
2O


18
.0


2
0.


05
0


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0%
0.


00
0.


00
M


et
ha


ne
16


.0
4


0.
04


21
,5


02
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
99


.0
%


0.
00


0.
00


E
th


an
e


30
.0


7
0.


08
20


,4
16


0.
43


0.
39


0.
00


0.
00


0.
01


0.
01


0.
00


0.
00


0.
02


0.
02


0.
05


0.
18


0.
05


0.
18


0.
00


7.
48


99
.0


%
0.


00
0.


00
P


ro
pa


ne
44


.1
0


0.
11


19
,9


29
34


.9
8


45
.7


7
0.


30
0.


70
0.


14
0.


21
0.


01
0.


01
0.


01
0.


02
0.


06
0.


19
0.


30
0.


91
0.


01
35


.9
1


99
.0


%
0.


00
0.


01
Is


ob
ut


an
e


58
.1


2
0.


15
19


,6
14


0.
17


0.
29


0.
00


0.
01


3.
78


7.
53


0.
37


0.
66


0.
00


0.
00


0.
00


0.
00


0.
37


0.
66


0.
01


25
.5


1
98


.0
%


0.
01


0.
01


N
-B


ut
an


e
58


.1
2


0.
15


19
,6


65
0.


00
0.


00
0.


00
0.


00
0.


04
0.


08
0.


00
0.


01
0.


00
0.


00
0.


00
0.


00
0.


00
0.


01
0.


00
0.


28
98


.0
%


0.
00


0.
00


Is
oP


en
ta


ne
72


.1
5


0.
19


19
,4


51
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
98


.0
%


0.
00


0.
00


N
-P


en
ta


ne
72


.1
5


0.
19


19
,4


99
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
98


.0
%


0.
00


0.
00


P
ro


py
le


ne
42


.0
8


0.
11


19
,6


30
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
0.


00
3.


39
5.


00
17


.9
1


59
.8


3
17


.9
1


59
.8


3
0.


35
2,


32
5.


57
99


.0
%


0.
18


0.
60


C
6+


86
.1


7
0.


22
19


,1
47


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


0.
00


98
.0


%
0.


00
0.


00


33
.7


06
81


10
0.


00
29


.1
99


07
10


0.
00


28
.4


96
37


10
0.


00
T


ot
al


:
0.


36
2,


39
4.


74
T


ot
al


 V
O


C
:


0.
19


0.
62


C
on


tr
ol


le
d


 E
m


is
si


on
s 


b
y 


S
ou


rc
e


0.
00


0.
01


0.
18


T
ot


al
 E


m
is


si
on


s 
to


 T
O


H
ea


t 
F


lo
w


P
ot


en
ti


al
 t


o 
E


m
it


F
R


A
C


 I
I 


C
O


M
P


R
E


S
S


O
R


 V
E


N
T


S
 T


O
 F


L
A


R
E


 P
O


T
E


N
T


IA
L


 T
O


 E
M


IT


S
T


A
N


D
A


R
D


 P
E


R
M


IT
 R


E
V


IS
IO


N


F
R


A
C


 I
 A


N
D


 F
R


A
C


 I
I 


P
L


A
N


T
S


 A
S


-B
U


IL
T


 U
P


D
A


T
E


 P
R


O
JE


C
T


L
O


N
E


 S
T


A
R


 N
G


L
 F


R
A


C
T


IO
N


A
T


O
R


S
 L


L
C


H
T


R
-0


18
 D


E
P


 H
ea


t 
P


u
m


p
 C


om
p


re
ss


or
H


T
R


-0
17


A
/B


 D
IB


 H
ea


t 
P


u
m


p
 C


om
p


re
ss


or
C


M
12


.0
01


 R
ef


ri
ge


ra
ti


on
 C


om
p


re
ss


or


3-26







F
IN


:
2.


5M
S


S
2


T
ot


al
 F


lo
w


 (
lb


/e
ve


nt
):


24
,5


87
.3


E
ve


nt
 D


ur
at


io
n 


(h
r)


:
8


A
nn


ua
l F


re
qu


en
cy


 (
ev


en
ts


/y
r)


:
3


F
la


re
L


H
V


C
on


ce
n


tr
at


io
n


H
ou


rl
y


A
n


n
u


al
A


n
n


u
al


D
R


E
H


ou
rl


y
A


n
n


u
al


C
om


p
on


en
t


(B
tu


/l
b


)
(w


t%
)


(l
b


/h
r)


(T
/y


r)
(l


b
/y


r)
(%


)
(l


b
/h


r)
(T


/y
r)


M
et


ha
ne


21
,5


02
0.


0%
0.


00
0.


00
0.


00
99


%
0.


00
0.


00


E
th


an
e


20
,4


16
1.


7%
57


.7
7


0.
69


1,
38


6.
38


99
%


0.
58


0.
01


P
ro


pa
ne


19
,9


29
90


.2
%


3,
04


9.
65


36
.6


0
73


,1
91


.7
1


99
%


30
.5


0
0.


37


P
ro


py
le


ne
19


,6
30


4.
8%


16
1.


68
1.


94
3,


88
0.


22
99


%
1.


62
0.


02


i-
B


ut
an


e
19


,6
14


1.
7%


55
.8


3
0.


67
1,


33
9.


89
98


%
1.


12
0.


01


n-
B


ut
an


e
19


,6
65


1.
7%


55
.8


3
0.


67
1,


33
9.


89
98


%
1.


12
0.


01


i-
P


en
ta


ne
19


,4
51


0.
0%


0.
00


0.
00


0.
00


98
%


0.
00


0.
00


n-
P


en
ta


ne
19


,4
99


0.
0%


0.
00


0.
00


0.
00


98
%


0.
00


0.
00


n-
H


ex
an


e
19


,3
91


0.
0%


0.
00


0.
00


0.
00


98
%


0.
00


0.
00


T
O


T
A


L
:


18
,9


75
10


0.
0%


3,
38


0.
75


40
.5


7
34


.9
2


0.
42


T
O


T
A


L
 V


O
C


:
3,


32
2.


99
39


.8
8


34
.3


5
0.


41


M
M


B
T


U
:


66
.6


3
1,


59
9.


06


a C
2H


6 
U


nc
on


t. 
(l


b/
hr


) 
=


(T
ot


al
 F


lo
w


, l
b/


ev
en


t)
 *


 (
C


om
po


ne
nt


 w
t%


) 
/ (


hr
/e


ve
nt


) 
* 


(1
.1


 C
on


ti
ng


en
cy


) 


C
2H


6 
U


nc
on


t. 
(l


b/
hr


) 
=


(2
4,


58
7 


lb
/e


ve
nt


) 
* 


(1
.7


%
 w


t%
) 


/ (
8 


hr
/e


ve
nt


) 
* 


(1
.1


) 


 =
57


.7
7


lb
/h


r 
C


2H
6


C
2H


6 
P


T
E


 (
lb


/h
r)


 =
(C


2H
6 


U
nc


on
t.,


 lb
/h


r)
 *


 (
1 


- 
F


la
re


 D
R


E
, w


t%
)


C
2H


6 
P


T
E


 (
lb


/h
r)


 =
(5


7.
77


 lb
/h


r)
 *


 (
1 


- 
99


%
) 


 


 =
0.


58
lb


/h
r 


C
2H


6


P
ot


en
ti


al
 to


 E
m


it
 (


P
T


E
) 


fo
r 


th
e 


E
xp


or
t F


ra
c 


fo
r 


ea
ch


 c
om


po
un


d 
is


 e
st


im
at


ed
 u


si
ng


 a
 m


as
s 


ba
la


nc
e 


ap
pr


oa
ch


 f
ro


m
 th


e 
pr


ev
io


us
 a


pp
li


ca
ti


on
.  


A
 1


0%
 c


on
ti


ng
en


cy
 h


as
 b


ee
n 


ad
de


d 
to


 th
e 


ca
lc


ul
at


ed
 e


m
is


si
on


 r
at


es
 to


 a
ll


ow
 f


or
 f


lu
ct


ua
ti


on
s 


in
 g


as
 c


om
po


si
ti


on
.  


A
n 


ex
am


pl
e 


ca
lc


ul
at


io
n 


fo
r 


et
ha


ne
 f


ol
lo


w
s:


E
X


P
O


R
T


 F
R


A
C


 M
S


S
 T


O
 F


L
A


R
E


 P
O


T
E


N
T


IA
L


 T
O


 E
M


IT


S
T


A
N


D
A


R
D


 P
E


R
M


IT
 R


E
V


IS
IO


N


F
R


A
C


 I
 A


N
D


 F
R


A
C


 I
I 


P
L


A
N


T
S


 A
S


-B
U


IL
T


 U
P


D
A


T
E


 P
R


O
JE


C
T


L
O


N
E


 S
T


A
R


 N
G


L
 F


R
A


C
T


IO
N


A
T


O
R


S
 L


L
C


F
-E


X
P


-M
S


S
2 


P
ot


en
ti


al
 t


o 
E


m
it


a
U


n
co


n
tr


ol
le


d
 E


m
is


si
on


s


3-27







F
IN


:
2.


5P
V


T
ot


al
 O


rg
an


ic
s 


F
lo


w
 (


sc
f/


hr
):


86
.4


0


A
nn


ua
l H


ou
rs


 (
hr


/y
r)


:
8,


76
0


F
la


re
C


on
ce


n
tr


at
io


n
L


H
V


H
ou


rl
y


A
n


n
u


al
D


R
E


H
ou


rl
y


A
n


n
u


al
C


om
p


on
en


t
(w


t%
)


(B
tu


/lb
)


(l
b


/h
r)


(T
/y


r)
(%


)
(l


b
/h


r)
(T


/y
r)


M
et


ha
ne


0.
0%


21
,5


02
0.


00
0.


00
99


%
0.


00
0.


00


E
th


an
e


0.
5%


20
,4


16
0.


04
0.


17
99


%
0.


00
04


0.
00


2


P
ro


pa
ne


99
.0


%
19


,9
29


10
.9


5
47


.9
5


99
%


0.
11


0.
48


i-
B


ut
an


e
0.


5%
19


,6
14


0.
07


0.
32


98
%


0.
00


1
0.


01


n-
B


ut
an


e
0.


0%
19


,6
65


0.
00


0.
00


98
%


0.
00


0.
00


i-
P


en
ta


ne
0.


0%
19


,4
51


0.
00


0.
00


98
%


0.
00


0.
00


n-
P


en
ta


ne
0.


0%
19


,4
99


0.
00


0.
00


98
%


0.
00


0.
00


n-
H


ex
an


e
0.


0%
19


,3
91


0.
00


0.
00


98
%


0.
00


0.
00


T
O


T
A


L
:


10
0.


0%
19


,9
30


11
.0


6
48


.4
3


0.
11


0.
49


T
O


T
A


L
 V


O
C


:
11


.0
2


48
.2


7
0.


11
0.


49


a


C
2H


6 
U


nc
on


t. 
(l


b/
hr


) 
=


(T
ot


al
 F


lo
w


, l
b/


ev
en


t)
 *


 (
C


om
po


ne
nt


 w
t%


) 
* 


(1
.1


 C
on


tin
ge


nc
y)


 


C
2H


6 
U


nc
on


t. 
(l


b/
hr


) 
=


(8
6.


40
 s


cf
m


) 
* 


(0
.5


%
 w


t%
) 


* 
(1


.1
) 


 =
0.


04
lb


/h
r 


C
2H


6


C
2H


6 
P


T
E


 (
lb


/h
r)


 =
(C


2H
6 


U
nc


on
t.,


 lb
/h


r)
 *


 (
1 


- 
F


la
re


 D
R


E
, w


t%
)


C
2H


6 
P


T
E


 (
lb


/h
r)


 =
(0


.0
4 


lb
/h


r)
 *


 (
1 


- 
99


%
) 


 


 =
0.


00
04


lb
/h


r 
C


2H
6


P
ot


en
tia


l t
o 


E
m


it 
(P


T
E


) 
fo


r 
th


e 
E


xp
or


t F
ra


c 
se


al
 v


en
ts


 f
or


 e
ac


h 
co


m
po


un
d 


is
 e


st
im


at
ed


 u
si


ng
 a


 m
as


s 
ba


la
nc


e 
ap


pr
oa


ch
 f


ro
m


 th
e 


pr
ev


io
us


 a
pp


lic
at


io
n.


  A
 


10
%


 c
on


tin
ge


nc
y 


ha
s 


be
en


 a
dd


ed
 to


 th
e 


ca
lc


ul
at


ed
 e


m
is


si
on


 r
at


es
 to


 a
llo


w
 f


or
 f


lu
ct


ua
tio


ns
 in


 g
as


 c
om


po
si


tio
n.


  A
n 


ex
am


pl
e 


ca
lc


ul
at


io
n 


fo
r 


et
ha


ne
 f


ol
lo


w
s:


E
X


P
O


R
T


 F
R


A
C


 P
IP


IN
G


 V
E


N
T


S
 T


O
 F


L
A


R
E


 P
O


T
E


N
T


IA
L


 T
O


 E
M


IT


S
T


A
N


D
A


R
D


 P
E


R
M


IT
 R


E
V


IS
IO


N


F
R


A
C


 I
 A


N
D


 F
R


A
C


 I
I 


P
L


A
N


T
S


 A
S


-B
U


IL
T


 U
P


D
A


T
E


 P
R


O
JE


C
T


L
O


N
E


 S
T


A
R


 N
G


L
 F


R
A


C
T


IO
N


A
T


O
R


S
 L


L
C


U
n


co
n


tr
ol


le
d


 E
m


is
si


on
s


F
-E


X
P


-P
V


 


P
ot


en
ti


al
 t


o 
E


m
it


a


3-28







Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 56 0.00992 8,760 5% 0% 0.0278 0.1217 97% 0.0008 0.0036
Gas (Ethane) 452 0.00992 8,760 1% 0% 0.0448 0.1964 0% 0.0448 0.1964
Gas (Propane) 662 0.00992 8,760 100% 0% 6.5670 28.7636 97% 0.1970 0.8629
Gas (Propylene) 646 0.00992 8,760 100% 0% 6.4083 28.0684 97% 0.1922 0.8421
Gas (Butane) 454 0.00992 8,760 100% 0% 4.5037 19.7261 97% 0.1351 0.5918
Gas (Isobutane) 931 0.00992 8,760 100% 0% 9.2355 40.4516 97% 0.2771 1.2135
Light Liquid (Methanol) 11 0.0055 8,760 100% 0% 0.0605 0.2650 97% 0.0018 0.0079
Light Liquid (Natural Gasoline) 520 0.0055 8,760 100% 1% 2.8600 12.5268 97% 0.0858 0.3758
Light Liquid (Y-Grade) 1,106 0.0055 8,760 80% 1.2% 4.8664 21.3148 97% 0.1460 0.6394
Water/Oil 96 0.000216 8,760 100% 0% 0.0207 0.0908 0% 0.0207 0.0908
Heavy Liquid 1,002 0.0000185 8,760 100% 0% 0.0185 0.0812 0% 0.0185 0.0812


Relief Valves d


Gas (Natural Gas) 4 0.0194 8,760 5% 0% 0.0039 0.0170 100% 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1% 0% 0.0008 0.0034 100% 0.0000 0.0000
Gas (Propane) 0 0.0194 8,760 100% 0% 0.0000 0.0000 100% 0.0000 0.0000
Gas (Propylene) 4 0.0194 8,760 100% 0% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Butane) 3 0.0194 8,760 100% 0% 0.0582 0.2549 100% 0.0000 0.0000
Gas (Isobutane) 3 0.0194 8,760 100% 0% 0.0582 0.2549 100% 0.0000 0.0000
Light Liquid (Methanol) 0 0.0165 8,760 100% 0% 0.0000 0.0000 100% 0.0000 0.0000
Light Liquid (Natural Gasoline) 8 0.0165 8,760 100% 1% 0.1320 0.5782 100% 0.0000 0.0000
Light Liquid (Y-Grade) 29 0.0165 8,760 80% 1.2% 0.3828 1.6767 100% 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100% 0% 0.0618 0.2707 0% 0.0618 0.2707
Heavy Liquid 23 0.0000683 8,760 100% 0% 0.0016 0.0069 0% 0.0016 0.0069


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100% 0% 0.0388 0.1699 95% 0.0019 0.0085
Gas (Isobutane) 3 0.0194 8,760 100% 0% 0.0582 0.2549 95% 0.0029 0.0127


Pump Seals d


Gas (Natural Gas) 0 0.00529 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1% 0% 0.0003 0.0014 0% 0.0003 0.0014
Gas (Propane) 6 0.00529 8,760 100% 0% 0.0317 0.1390 93% 0.0022 0.0097
Gas (Propylene) 4 0.00529 8,760 100% 0% 0.0212 0.0927 93% 0.0015 0.0065
Gas (Butane) 10 0.00529 8,760 100% 0% 0.0529 0.2317 93% 0.0037 0.0162
Gas (Isobutane) 6 0.00529 8,760 100% 0% 0.0317 0.1390 93% 0.0022 0.0097
Light Liquid (Methanol) 2 0.02866 8,760 100% 0% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Natural Gasoline) 6 0.02866 8,760 100% 1% 0.1720 0.7532 93% 0.0120 0.0527
Light Liquid (Y-Grade) 7 0.02866 8,760 80% 1.2% 0.1605 0.7030 93% 0.0112 0.0492
Water/Oil 2 0.000052 8,760 100% 0% 0.0001 0.0005 0% 0.0001 0.0005
Heavy Liquid 13 0.00113 8,760 100% 0% 0.0147 0.0643 0% 0.0147 0.0643


Connectors
Gas (Natural Gas) 87 0.00044 8,760 5% 0% 0.0019 0.0084 97% 0.0001 0.0003
Gas (Ethane) 1,152 0.00044 8,760 1% 0% 0.0051 0.0222 0% 0.0051 0.0222
Gas (Propane) 1,902 0.00044 8,760 100% 0% 0.8369 3.6655 97% 0.0251 0.1100
Gas (Propylene) 1,614 0.00044 8,760 100% 0% 0.7102 3.1105 97% 0.0213 0.0933
Gas (Butane) 1,218 0.00044 8,760 100% 0% 0.5359 2.3473 97% 0.0161 0.0704
Gas (Isobutane) 2,165 0.00044 8,760 100% 0% 0.9526 4.1724 97% 0.0286 0.1252
Light Liquid (Methanol) 75 0.000463 8,760 100% 0% 0.0347 0.1521 97% 0.0010 0.0046
Light Liquid (Natural Gasoline) 1,143 0.000463 8,760 100% 1% 0.5292 2.3179 97% 0.0159 0.0695
Light Liquid (Y-Grade) 2,350 0.000463 8,760 80% 1.2% 0.8704 3.8125 97% 0.0261 0.1144
Water/Oil 124 0.000243 8,760 100% 0% 0.0301 0.1320 30% 0.0211 0.0924
Heavy Liquid 2,146 0.0000165 8,760 100% 0% 0.0354 0.1551 30% 0.0248 0.1086


Other e


Gas (Natural Gas) 5 0.0194 8,760 5% 0% 0.0049 0.0212 97% 0.0001 0.0006
Gas (Ethane) 51 0.0194 8,760 1% 0% 0.0099 0.0433 0% 0.0099 0.0433
Gas (Propane) 77 0.0194 8,760 100% 0% 1.4938 6.5428 97% 0.0448 0.1963
Gas (Propylene) 62 0.0194 8,760 100% 0% 1.2028 5.2683 97% 0.0361 0.1580
Gas (Butane) 44 0.0194 8,760 100% 0% 0.8536 3.7388 97% 0.0256 0.1122
Gas (Isobutane) 105 0.0194 8,760 100% 0% 2.0370 8.9221 97% 0.0611 0.2677
Light Liquid (Methanol) 0 0.0165 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000
Light Liquid (Natural Gasoline) 49 0.0165 8,760 100% 1% 0.8085 3.5412 97% 0.0243 0.1062
Light Liquid (Y-Grade) 74 0.0165 8,760 80% 1.2% 0.9768 4.2784 97% 0.0293 0.1284
Water/Oil 5 0.0309 8,760 100% 0% 0.1545 0.6767 0% 0.1545 0.6767
Heavy Liquid 51 0.0000683 8,760 100% 0% 0.0035 0.0153 0% 0.0035 0.0153


Gas (Natural Gas): 0.0010 0.0045
Gas (Ethane): 0.0601 0.2633


Gas (Propane): 0.2692 1.1789
Gas (Propylene): 0.2531 1.1084


Gas (Butane): 0.1805 0.7906
Gas (Isobutane): 0.3719 1.6289


Light Liquid (Gasoline): 0.1380 0.6043
Light Liquid (Y-Grade): 0.2126 0.9314


Light Liquid (Water/Oil): 0.2582 1.1311
Heavy Liquid: 0.0631 0.2762


TOTAL: 1.81 7.95


a


b Hourly VOC emissions are calculated as follows:


(56 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0008 lb/hr


c Annual VOC emission rates are calculated as follows:


(0.0008 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0036 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


PTE VOC


Leakless pumps are not included in the pump count.


PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated July 2
total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.


Uncontrolled


FRAC I PLANT PIPING FUGITIVES POTENTIAL TO EMIT
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Constituents (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (lb/hr) (T/yr)


Total VOC/plant 4.29% 0.0010 0.0045 0.11% 0.0601 0.2633 99.83% 0.2692 1.1789 99.90% 0.2531 1.1084 100.00% 0.1805 0.7906 100.00% 0.3719 1.6289 100.00% 0.1380 0.6043 70.92% 0.2126 0.9314 1.00% 0.2582 1.1311 1.7446 7.6413


Propane 1.74% 0.0004 0.0018 0.11% 0.0601 0.2633 99.12% 0.2672 1.1705 1.39% 0.0035 0.0154 0.00% 0.0000 0.0000 1.05% 0.0039 0.0171 0.000% 0.0000 0.0000 31.878% 0.0956 0.4187 0.000% 0.0000 0.0000 0.4308 1.8868
Propylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 97.98% 0.2482 1.0871 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.2482 1.0871
I-Butane 0.64% 0.0002 0.0007 0.00% 0.0000 0.0000 0.71% 0.0019 0.0084 0.52% 0.0013 0.0058 0.43% 0.0008 0.0034 97.13% 0.3612 1.5821 0.000% 0.0000 0.0000 8.462% 0.0254 0.1111 0.000% 0.0000 0.0000 0.3908 1.7116
N-Butane 0.58% 0.0001 0.0006 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 98.78% 0.1783 0.7809 1.82% 0.0068 0.0296 0.000% 0.0000 0.0000 15.816% 0.0474 0.2077 0.000% 0.0000 0.0000 0.2326 1.0189
I-Pentane 0.27% 0.0001 0.0003 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.78% 0.0014 0.0061 0.00% 0.0000 0.0000 32.465% 0.0448 0.1962 4.539% 0.0136 0.0596 0.325% 0.0838 0.3672 0.1437 0.6294
N-Pentane 0.18% 0.0000 0.0002 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.01% 0.0000 0.0001 0.00% 0.0000 0.0000 31.888% 0.0440 0.1927 3.885% 0.0116 0.0510 0.319% 0.0823 0.3607 0.1380 0.6046
n-Hexane 0.88% 0.0002 0.0009 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.01% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0002 0.0010
Other Hexanes 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 34.939% 0.0482 0.2111 5.089% 0.0153 0.0668 0.349% 0.0902 0.3952 0.1537 0.6732
Heptane 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Octane 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Nonane 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Benzene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.708% 0.0010 0.0043 1.250% 0.0037 0.0164 0.007% 0.0018 0.0080 0.0066 0.0287
Toluene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Ethylbenzene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
m-Xylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
o-Xylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
p-Xylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000


a Hourly speciated emission rates are calculated as follows:


(0.14 lb/hr) * (0.00 % Propane) / (100.00 % VOC) = 0.0000 lb/hr


b Annual speciated emission rates are calculated as follows:


(0.60 T/yr) * (0.00 % Propane) / (100.00 % VOC) = 0.0000 T/yr


c This speciation is an overall distribution and not intended to represent compositions of individual streams.  The total includes the estimated speciated streams.


Butane Stream Speciated Emissions Isobutane Stream Speciated Emissions Y-grade Stream Speciated Emissions


PIPING FUGITIVES (FRAC I) POTENTIAL TO EMIT NON-CRITERIA (SPECIATED) AIR CONTAMINANTS


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


LONE STAR NGL FRACTIONATORS LLC


NGL Speciated EmissionNatural Gas Stream Speciated Water/Oil Speciated Emissions TotalEthane Stream Speciated Emissions Propane Stream Speciated Emissions Propylene Stream Speciated Emissions
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Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 56 0.00992 8,760 5% 0% 0.0278 0.1217 97% 0.0008 0.0036
Gas (Ethane) 452 0.00992 8,760 1% 0% 0.0448 0.1964 0% 0.0448 0.1964
Gas (Propane) 716 0.00992 8,760 100% 0% 7.1027 31.1099 97% 0.2131 0.9333
Gas (Propylene) 487 0.00992 8,760 100% 0% 4.8310 21.1600 97% 0.1449 0.6348
Gas (Butane) 570 0.00992 8,760 100% 0% 5.6544 24.7663 97% 0.1696 0.7430
Gas (Isobutane) 693 0.00992 8,760 100% 0% 6.8746 30.1106 97% 0.2062 0.9033
Light Liquid (Methanol) 10 0.0055 8,760 100% 0% 0.0550 0.2409 97% 0.0017 0.0072
Light Liquid (Natural Gasoline) 395 0.0055 8,760 100% 1% 2.1725 9.5156 97% 0.0652 0.2855
Light Liquid (Y-Grade) 816 0.0055 8,760 80% 1.2% 3.5904 15.7260 97% 0.1077 0.4718
Water/Oil 35 0.000216 8,760 100% 0% 0.0076 0.0331 0% 0.0076 0.0331
Heavy Liquid 2005 0.0000185 8,760 100% 0% 0.0371 0.1625 0% 0.0371 0.1625


Relief Valves d


Gas (Natural Gas) 4 0.0194 8,760 5% 0% 0.0039 0.0170 100% 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1% 0% 0.0008 0.0034 100% 0.0000 0.0000
Gas (Propane) 4 0.0194 8,760 100% 0% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Propylene) 6 0.0194 8,760 100% 0% 0.1164 0.5098 100% 0.0000 0.0000
Gas (Butane) 4 0.0194 8,760 100% 0% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Isobutane) 2 0.0194 8,760 100% 0% 0.0388 0.1699 100% 0.0000 0.0000
Light Liquid (Methanol) 2 0.0165 8,760 100% 0% 0.0330 0.1445 100% 0.0000 0.0000
Light Liquid (Natural Gasoline) 0 0.0165 8,760 100% 1% 0.0000 0.0000 100% 0.0000 0.0000
Light Liquid (Y-Grade) 12 0.0165 8,760 80% 1.2% 0.1584 0.6938 100% 0.0000 0.0000
Water/Oil 0 0.0309 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000
Heavy Liquid 54 0.0000683 8,760 100% 0% 0.0037 0.0162 0% 0.0037 0.0162


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100% 0% 0.0388 0.1699 95% 0.0019 0.0085
Gas (Isobutane) 2 0.0194 8,760 100% 0% 0.0388 0.1699 95% 0.0019 0.0085


Pump Seals d


Gas (Natural Gas) 0 0.00529 8,760 5% 0% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1% 0% 0.0003 0.0014 0% 0.0003 0.0014
Gas (Propane) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000
Gas (Propylene) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000
Gas (Butane) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000
Gas (Isobutane) 0 0.00529 8,760 100% 0% 0.0000 0.0000 93% 0.0000 0.0000
Light Liquid (Methanol) 2 0.02866 8,760 100% 0% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Natural Gasoline) 2 0.02866 8,760 100% 1% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Y-Grade) 3 0.02866 8,760 80% 1.2% 0.0688 0.3013 93% 0.0048 0.0211
Water/Oil 2 0.000052 8,760 100% 0% 0.0001 0.0005 0% 0.0001 0.0005
Heavy Liquid 13 0.00113 8,760 100% 0% 0.0147 0.0643 0% 0.0147 0.0643


Connectors
Gas (Natural Gas) 87 0.00044 8,760 5% 0% 0.0019 0.0084 97% 0.0001 0.0003
Gas (Ethane) 1,152 0.00044 8,760 1% 0% 0.0051 0.0222 0% 0.0051 0.0222
Gas (Propane) 1,616 0.00044 8,760 100% 0% 0.7110 3.1144 97% 0.0213 0.0934
Gas (Propylene) 950 0.00044 8,760 100% 0% 0.4180 1.8308 97% 0.0125 0.0549
Gas (Butane) 1,290 0.00044 8,760 100% 0% 0.5676 2.4861 97% 0.0170 0.0746
Gas (Isobutane) 1,728 0.00044 8,760 100% 0% 0.7603 3.3302 97% 0.0228 0.0999
Light Liquid (Methanol) 58 0.000463 8,760 100% 0% 0.0269 0.1176 97% 0.0008 0.0035
Light Liquid (Natural Gasoline) 935 0.000463 8,760 100% 1% 0.4329 1.8961 97% 0.0130 0.0569
Light Liquid (Y-Grade) 1,677 0.000463 8,760 80% 1.2% 0.6212 2.7207 97% 0.0186 0.0816
Water/Oil 55 0.000243 8,760 100% 0% 0.0134 0.0585 30% 0.0094 0.0410
Heavy Liquid 5,298 0.0000165 8,760 100% 0% 0.0874 0.3829 30% 0.0612 0.2680


Other e


Gas (Natural Gas) 5 0.0194 8,760 5% 0% 0.0049 0.0212 97% 0.0001 0.0006
Gas (Ethane) 51 0.0194 8,760 1% 0% 0.0099 0.0433 0% 0.0099 0.0433
Gas (Propane) 68 0.0194 8,760 100% 0% 1.3192 5.7781 97% 0.0396 0.1733
Gas (Propylene) 40 0.0194 8,760 100% 0% 0.7760 3.3989 97% 0.0233 0.1020
Gas (Butane) 46 0.0194 8,760 100% 0% 0.8924 3.9087 97% 0.0268 0.1173
Gas (Isobutane) 74 0.0194 8,760 100% 0% 1.4356 6.2879 97% 0.0431 0.1886
Light Liquid (Methanol) 0 0.0165 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000
Light Liquid (Natural Gasoline) 41 0.0165 8,760 100% 1% 0.6765 2.9631 97% 0.0203 0.0889
Light Liquid (Y-Grade) 31 0.0165 8,760 80% 1.2% 0.4092 1.7923 97% 0.0123 0.0538
Water/Oil 0 0.0309 8,760 100% 0% 0.0000 0.0000 0% 0.0000 0.0000
Heavy Liquid 448 0.0000683 8,760 100% 0% 0.0306 0.1340 0% 0.0306 0.1340


Gas (Natural Gas): 0.0010 0.0045
Gas (Ethane): 0.0601 0.2633


Gas (Propane): 0.2740 1.2001
Gas (Propylene): 0.1827 0.8002


Gas (Butane): 0.2134 0.9348
Gas (Isobutane): 0.2741 1.2004


Light Liquid (Gasoline): 0.1025 0.4488
Light Liquid (Y-Grade): 0.1434 0.6283


Light Liquid (Water): 0.0170 0.0745
Heavy Liquid: 0.1473 0.6450


TOTAL: 1.42 6.23


a


b Hourly VOC emissions are calculated as follows:


(56 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0008 lb/hr


c Annual VOC emission rates are calculated as follows:


(0.0008 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0036 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


Leakless pumps are not included in the pump count.


Uncontrolled
PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated July 2
total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.


PTE VOC


LONE STAR NGL FRACTIONATORS LLC


FRAC II PLANT PIPING FUGITIVES POTENTIAL TO EMIT


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


3-33







Constituents (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (Wt %) (lb/hr) a (T/yr) b (lb/hr) (T/yr)


Total VOC/plant 4.29% 0.0010 0.0045 0.11% 0.0601 0.2633 99.83% 0.2740 1.2001 99.90% 0.1827 0.8002 100.00% 0.2134 0.9348 100.00% 0.2741 1.2004 100.00% 0.1025 0.4488 70.92% 0.1434 0.6283 1.00% 0.0170 0.0745 1.2682 5.5549


Propane 1.74% 0.0004 0.0018 0.11% 0.0601 0.2633 99.12% 0.2720 1.1915 1.39% 0.0025 0.0111 0.00% 0.0000 0.0000 1.05% 0.0029 0.0126 0.000% 0.0000 0.0000 31.878% 0.0645 0.2824 0.000% 0.0000 0.0000 0.4025 1.7628
Propylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 97.98% 0.1792 0.7848 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.1792 0.7848
I-Butane 0.64% 0.0002 0.0007 0.00% 0.0000 0.0000 0.71% 0.0020 0.0086 0.52% 0.0010 0.0042 0.43% 0.0009 0.0040 97.13% 0.2662 1.1659 0.000% 0.0000 0.0000 8.462% 0.0171 0.0750 0.000% 0.0000 0.0000 0.2873 1.2584
N-Butane 0.58% 0.0001 0.0006 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 98.78% 0.2108 0.9234 1.82% 0.0050 0.0218 0.000% 0.0000 0.0000 15.816% 0.0320 0.1401 0.000% 0.0000 0.0000 0.2479 1.0860
I-Pentane 0.27% 0.0001 0.0003 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.78% 0.0017 0.0073 0.00% 0.0000 0.0000 32.465% 0.0333 0.1457 4.539% 0.0092 0.0402 0.325% 0.0055 0.0242 0.0497 0.2177
N-Pentane 0.18% 0.0000 0.0002 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.01% 0.0000 0.0001 0.00% 0.0000 0.0000 31.888% 0.0327 0.1431 3.885% 0.0079 0.0344 0.319% 0.0054 0.0238 0.0460 0.2016
n-Hexane 0.88% 0.0002 0.0009 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.01% 0.0000 0.0001 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0002 0.0010
Other Hexanes 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 34.939% 0.0358 0.1568 5.089% 0.0103 0.0451 0.349% 0.0059 0.0260 0.0520 0.2279
Heptane 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Octane 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Nonane 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Benzene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.708% 0.0007 0.0032 1.250% 0.0025 0.0111 0.007% 0.0001 0.0005 0.0034 0.0148
Toluene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
Ethylbenzene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
m-Xylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
o-Xylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000
p-Xylene 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.00% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.000% 0.0000 0.0000 0.0000 0.0000


a Hourly speciated emission rates are calculated as follows:


(0.10 lb/hr) * (0.00 % Propane) / (100.00 % VOC) = 0.0000 lb/hr


b Annual speciated emission rates are calculated as follows:


(0.45 T/yr) * (0.00 % Propane) / (100.00 % VOC) = 0.0000 T/yr


c This speciation is an overall distribution and not intended to represent compositions of individual streams.  The total includes the estimated speciated streams.


PIPING FUGITIVES (FRAC II) POTENTIAL TO EMIT NON-CRITERIA (SPECIATED) AIR CONTAMINANTS


STANDARD PERMIT REVISION


FRAC I AND FRAC II PLANTS AS-BUILT UPDATE PROJECT


Total


LONE STAR NGL FRACTIONATORS LLC


Natural Gas Stream Speciated Ethane Stream Speciated Emissions Propane Stream Speciated Emissions Propylene Stream Speciated Emissions Butane Stream Speciated Emissions Isobutane Stream Speciated Emissions NGL Speciated Emission Y-grade Stream Speciated Emissions Water/Oil Speciated Emissions
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ATTACHMENT 4 
REGULATORY APPLICABILITY 


 
Lone Star NGL Fractionators LLC (Lone Star) is submitting this Standard Permit (SP) revision to update 
emission representations for the FRAC I and FRAC II Plants (the Plant) to reflect the as-built operating 
configuration (the Project).  Table 3-2 in Attachment 3 presents a summary of the proposed emissions to 
be authorized under this SP revision.  The following paragraphs address the Plant’s compliance with each 
of the applicable SP requirements. 
 
30 TAC §116.610.  Applicability, effective April 17, 2014 
 
30 TAC §116.610(a)(1) 
 
This paragraph of the TCEQ standard permit applicability rules requires that any project with a net 
increase in air contaminant other than water, nitrogen, ethane, hydrogen, oxygen, or greenhouse gases 
(GHGs) as defined in §101.1 of this title, or those for which a National Ambient Air Quality Standard 
(NAAQS) has been established must meet the emission limitations of 30 TAC §106.261 of this title, 
unless otherwise specified by a particular standard permit. 
 
Emissions associated with this Project will meet the requirements of the emission limitations 
established in 30 TAC §106.261(2) or (3) or §106.262(2). 
 
30 TAC §116.610(a)(2) 
 
This rule states that a project authorized by standard permit must meet the conditions of the standard 
permit in effect at the time construction or operation is commenced.   
 
The Plant meets the requirements of the current Standard Permit for Oil and Gas Facilities 
effective September 4, 2000.  Should another SP come into effect prior to TCEQ concurrence with 
this SP authorization, Lone Star will comply with the requirements of that version of the SP. 
 
30 TAC §116.610(a)(3) 
 
This rule requires that the project comply with applicable provisions of the Federal Clean Air Act 
(FCAA), §111 (concerning New Source Performance Standards (NSPS), as listed under 40 Code of 
Federal Regulations (CFR) Part 60. 
 
NSPS Db – Standards of Performance for Industrial-Commercial-Institutional Steam Generating 
Units is applicable to steam generating units that commence construction, modification, or 
reconstruction after June 19, 1984, and that have a heat input capacity greater than 100 million 
British thermal units per hour (MMBtu/hr).  The FRAC I and FRAC II natural gas-fired hot oil 
heaters (Facility Identification Numbers [FINs] 1HR15.001 and 2HR15.001, respectively) are 
subject to the NOX emission limitation of this subpart of 0.01 lb/MMBtu.  The heaters will continue 
to comply with this requirement through the use of Selective Catalytic Reduction (SCR).  Lone Star 
utilizes a NOX continuous emission monitoring system (CEMS) as required by this subpart, and will 
continue to comply with the recordkeeping and reporting requirements of this rule.  
 
NSPS Dc – Standard of Performance for Small Industrial-Commercial-Institutional Steam 
Generating Units is applicable to steam generating units for which construction, modification, or 
reconstruction is commenced after June 9, 1989 and that have a maximum design heat input 
capacity of less than 100 MMBtu/hr but greater than 10 MMBtu/hr.  The FRAC I and FRAC II 
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gas-fired regenerator heaters (FINs 1HR15.002 and 2HR15.002, respectively) will continue to 
comply with recordkeeping and reporting requirements of this subpart, as applicable.  
 
NSPS Kb – Standards of Performance for Volatile Organic Liquid Storage Vessels (Including 
Petroleum Liquid Storage Vessels) for which Construction, Reconstruction, or Modification 
Commenced after July 23, 1984 does not apply to the FRAC I and FRAC II tanks because they are 
all less than the size thresholds (i.e., 420,000 gallons for tanks storing condensate prior to custody 
transfer and 19,800 gallons for all other tanks).     
 
NSPS KKK - Standards of Performance for Equipment Leaks of VOC from Onshore Natural Gas 
Processing Plants for Which Construction, Reconstruction, or Modification commenced after 
January 20, 1984, and or before August 23, 2011, is not applicable to the Plant since construction 
was commenced after the applicability date.  
 
NSPS LLL – Standards of Performance for SO2 Emissions from Onshore Natural Gas Processing 
for Which Construction, Reconstruction, or Modification Commenced after January 20, 1984, and 
on or Before August 23, 2011 is not applicable to the Plant since construction was commenced after 
the applicability date.     
 
NSPS IIII - Standards of Performance for Stationary Compression Ignition Internal Combustion 
Engines (CI ICE) became effective June 28, 2011.  According to Title 40 of the Code of Federal 
Regulations (40 CFR) §60.4200(a)(4), CI ICE commencing construction after July 11, 2005 are 
subject to these standards.  The diesel engines (FINs 1GEN.001, 1PM18.044, and 2GEN.001) are 
manufacturer-certified as compliant with NSPS IIII; therefore, they meet the requirements of 
NSPS IIII. 
 
NSPS OOOO - Standards of Performance for Crude Oil and Natural Gas Production, 
Transmission and Distribution.  The emission sources affected by this subpart include well 
completions, pneumatic controllers, equipment leaks from natural gas processing plants, 
sweetening units at natural gas processing plants, reciprocating compressors, centrifugal 
compressors and storage vessels which are constructed, modified or reconstructed after 
August 23, 2011.  The Plant will continue to comply with the applicable equipment leak standards 
for onshore natural gas processing plants as required by this rule.  The TCEQ 28LAER (Lowest 
Achievable Emission Rate) LDAR (Leak Detection and Repair) program is being implemented at 
the Plant, which more than satisfies the requirements of this rule.  
 
The Plant is not subject to any other NSPS requirements. 
 
30 TAC §116.610(a)(4) 
 
This rule requires that the proposed project comply with the applicable provisions of the FCAA, §112 
concerning Hazardous Air Pollutants (HAPs), as listed under 40 CFR Part 61.  
 
The Plant is not subject to any HAP control requirements listed in 40 CFR Part 61. 
 
30 TAC §116.610(a)(5) 
 
This rule states that the project must comply with applicable maximum achievable control technology 
(MACT) standards listed under 40 CFR Part 63 or 30 TAC Chapter 113, Subchapter C relating to 
National Emissions Standards for Hazardous Air Pollutants. 
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MACT Subpart HH - National Emission Standards for Hazardous Air Pollutants (HAPs) from Oil 
and Natural Gas Production Facilities.  The Plant does not operate TEG dehydrators, and thus is 
not subject to the requirements of this rule. 
 
MACT HHH – National Emission Standards for Hazardous Air Pollutants from Natural Gas 
Transmission and Storage Facilities does not apply since the Plant is not a natural gas transmission 
and storage facility. 
 
MACT ZZZZ – National Emissions Standards for Hazardous Air Pollutants (HAP) for Stationary 
Reciprocating Internal Combustion Engines (RICE) was amended and became effective 
February 27, 2014.  Per 40 CFR §63.6590(c), stationary RICE that were constructed or 
reconstructed after June 12, 2006 located at an area source comply with MACT ZZZZ 
requirements by meeting the requirements of NSPS IIII.  The diesel generators (FINs 1GEN.001 
and 2GEN.001) and the firewater pump engine (FIN 1PM18.044) are new RICE at an area source 
and will continue to comply with the requirements of MACT ZZZZ by complying with NSPS IIII.   
 
MACT JJJJJJ – National Emissions Standards for Hazardous Air Pollutants for Industrial, 
Commercial, and Institutional Boiler at Area Sources.  Per 63.11195(e), gas-fired boilers as defined 
by this subpart are not subject to the requirements of this rule.  The gas-fired hot oil heaters 
(FINs 1HR15.001 and 2HR15.001) and regenerator heaters (FINs 1HR15.002 and 2HR15.002) are 
not subject to the requirements of this rule.  
 
30 TAC §116.610(a)(6) 
 
This rule applies to facilities that are subject to the Mass Emissions Cap and Trade requirements listed in 
30 TAC Chapter 101, Subchapter H, Division 3.   
 
The Plant is subject to the requirements of the NOX MECT since the site-wide NOX emission rate is 
greater than 10 tons per year (T/yr).  Lone Star will acquire the necessary NOX allowances for the 
Plant’s actual NOX emissions. 
 
30 TAC §116.610(b) 
 
This rule states that any project, except those authorized under 30 TAC §116.617 of this title (relating to 
Standard Permits for Pollution Control Permits), which constitute a new major source or major 
modification under the new source review requirements of the FCAA, Part C or Part D is subject to the 
requirements of 30 TAC §116.110 rather than 30 TAC Chapter 116 Subchapter F. 
 
The Plant is located in Chambers County (designated as severe nonattainment for the 8-hr ozone 
standard).  The Project involves “as-built” updates to the FRAC I and FRAC II Plants.  According 
to TCEQ and EPA Guidance, Lone Star conducted a retrospective review for the updated FRAC I 
Plant and the FRAC II Plant.  At the time of permitting, the FRAC I Plant was not a major source 
of any criteria air pollutant, so Nonattainment New Source Review (NNSR) and Prevention of 
Significant Deterioration (PSD) did not apply.  When the FRAC II Plant was proposed as a minor 
modification to FRAC I, the Plant became a major source for volatile organic compound (VOC) 
emissions, since the Houston/Galveston/Brazoria area is classified as severe nonattainment and the 
major source threshold is 25 T/yr.  When considering the “as-built” configuration and associated 
emissions for the FRAC I and FRAC II Plants, the FRAC I Plant would still have been considered a 
minor source and the addition of the FRAC II Plant would still have been considered a minor 
modification.  Therefore, NNSR/PSD permitting requirements would not have been triggered, and 
the requirements of this rule have been met.   
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30 TAC §116.610(c) 
 
This rule prohibits circumvention of the requirements of 30 TAC §116.110 by artificial limitations. 
 
Lone Star is not taking any artificial limitations on the emissions.  Therefore, the condition of this 
rule has been met. 
 
30 TAC §116.610(d) 
 
This rule states that any project involving a proposed affected facility (as defined in §116.15(1) of this 
title (relating to Section 112(g) Definitions)) shall comply with all applicable requirements under 
Subchapter C of this chapter (relating to Hazardous Air Pollutants:  Regulations Governing Constructed 
and Reconstructed Major Sources (FCAA, §112(g), 40 CFR Part 63)). 
 
The Plant is not subject to FCAA §112(g), 40 CFR Part 63 requirements, referenced in 
30 TAC Chapter 116 Subchapter C. 
 
 
30 TAC §116.611.  Registration to Use a Standard Permit, effective April 17, 2014 
 
This rule states that, if required, registration to use a standard permit shall be sent by certified mail, return 
receipt requested, or hand delivered to the executive director, the appropriate commission regional office, 
and any local air pollution program with jurisdiction, before a standard permit can be issued.  The 
registration, at a minimum, must include the basis of the air emission estimates, quantification of all 
emission increases and decreases associated with the project, sufficient information to demonstrate the 
project’s compliance with §116.610(b), information describing efforts to minimize emissions increases 
that will result from the project, a description of the project and related processes, and a description of any 
equipment installed.  A certified registration must be submitted to avoid applicability of Chapter 122 and 
be maintained in accordance with §116.115. 
 
A certified registration for the Plant is being submitted to the appropriate state and local entities 
using the required forms and including all appropriate demonstrations of compliance with the 
requirements of this rule.   
 
 
30 TAC §116.614.  Standard Permit Fees, effective October 20, 2002 
 
This rule states that any person who registers to use a standard permit or an amended standard permit, or 
to renew a registration to use a standard permit shall remit at the time of registration, a flat fee of $900 for 
each standard permit being registered.  All standard permit fees will be remitted in the form of a check, 
certified check, electronic funds transfer, or money order made payable to the TCEQ and delivered with 
the permit registration. 
 
The applicable registration fee for the project is included with this SP revision submittal. 
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30 TAC §116.615.  General Conditions, effective March 15, 2007 
 
30 TAC §116.615(1) 
 
This condition states that emissions from the facility must comply with all applicable rules and 
regulations adopted under Texas Health and Safety Code, Chapter 382, and with the intent of the Texas 
Clean Air Act (TCAA), including protection of health and property of the public. 
 
The Project emissions comply with TCEQ rules and regulations, as applicable, as well as with the 
intent of the TCAA, including protection of the health and property of the people near the Plant.   
 
30 TAC §116.615(2) 
 
This condition states that all representations with regard to construction plans, operating procedures, and 
maximum emission rates in any registration package become conditions upon which the facility, or 
changes thereto, must be constructed and operated. 
 
The Plant will be operated as represented in this SP revision.  If any representation changes occur, 
Lone Star will verify that the emission sources remain eligible for a SP and notify the executive 
director of any changes no later than 30 days after the change, in accordance with this condition. 
  
30 TAC §116.615(3) 
 
This condition states that all changes authorized under standard permit to a facility previously authorized 
under 30 TAC §116.110 shall be incorporated into that permit at such time as the permit is amended or 
renewed. 
 
The Project does not affect a facility previously authorized under 30 TAC §116.110; therefore, this 
condition does not apply. 
 
30 TAC §116.615(4) 
 
This condition states that start of construction, construction interruptions exceeding 45 days, and 
completion of construction shall be reported to the appropriate regional office not later than 15 working 
days after occurrence of the event, unless otherwise specified in the standard permit. 
 
Lone Star will continue to comply with the reporting requirements listed in this condition. 
 
30 TAC §116.615(5) 
 
This condition lists requirements associated with start-up notification to the appropriate air program 
regional office and any other air pollution control program having jurisdiction. 
 
Lone Star will continue to comply with the notification requirements listed in this condition. 
 
30 TAC §116.615(6) 
 
This condition contains requirements associated with stacks or process vents required to perform 
sampling operations. 
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Lone Star will continue to conduct sampling required by this SP, as applicable.  Should the TCEQ 
request stack sampling of other sources authorized by this SP, Lone Star will comply with this 
section.  
 
30 TAC §116.615(7) 
 
This condition requires that the standard permit holder demonstrate or otherwise justify the equivalency 
of emission control methods, sampling or other emission testing methods, and monitoring methods 
proposed as alternatives to methods indicated in the conditions of the standard permit. 
 
Lone Star is not proposing alternative emission control methods, sampling or other emission testing 
methods, or monitoring methods at this time.  Should Lone Star elect to propose such alternatives, 
Lone Star will do so in accordance with this condition.  
 
30 TAC §116.615(8) 
 
This condition contains the recordkeeping requirements associated with the standard permit. 
 
Lone Star will maintain a copy of the SP permit along with information and data sufficient to 
demonstrate applicability of, and compliance with, the SP and will be made available at the request 
of representatives of the executive director, the EPA, or any air pollution control program having 
jurisdiction.  This information includes, at a minimum, production records, engine sampling data, 
and hours of operation, and will be retained for a minimum of two years. 
 
30 TAC §116.615(9) 
 
This condition requires that facilities covered by the standard permit not be operated unless all air 
pollution emission capture and abatement equipment is maintained in good working order and operating 
properly during normal facility operations. 
 
Equipment will not be operated unless the air emissions control equipment is operating properly 
during normal Plant operations.  Any emission event or scheduled startup, shutdown, or 
maintenance activity that is not included in this standard permit registration will be reported in 
accordance with 30 TAC §101.201 and §101.211.   
 
30 TAC §116.615(10) 
 
This condition states that registration of a standard permit by a standard permit applicant constitutes an 
acknowledgement and agreement that the holder will comply with all rules, regulations, and orders of the 
commission issued in conformity with the TCAA and the conditions precedent to the claiming of the 
standard permit. 
 
Lone Star will continue to comply with all applicable rules, regulations, and orders of the 
commission.   
 
30 TAC §116.615(11) 
 
This condition states that if a standard permit for a facility requires a distance, setback, or buffer from 
other property or structures as a condition of the permit, the determination of whether the distance, 
setback, or buffer is satisfied shall be made on the basis of conditions existing at the earlier of:  
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(A) the date new construction, expansion, or modification of a facility begins; or  
    (B) the date any application or notice of intent is first filed with the commission to obtain approval for 


the construction or operation of the facility. 
 
Lone Star will continue to comply with the distance determination requirements stated in this rule, 
as applicable. 
 
 
30 TAC §116.620.  Installation and/or Modification of Oil and Gas Facilities, effective September 4. 
2000 
 
30 TAC §116.620(a)(1) 
 
This rule specifies that total sulfur vented or flared shall not exceed 0.3 long tons per day. 
 
The Plant does not process sour gas streams.  The Plant’s sulfur emissions will comply with this 
rule.  
 
30 TAC §116.620(a)(2) 
 
This rule states that no facility shall be allowed to emit total uncontrolled emissions of sulfur compounds, 
except sulfur dioxide (SO2), from all vents (excluding process fugitive emissions) equal to or greater than 
four pounds per hour unless the vapors are collected and routed to a flare. 
  
The Plant does not process sour gas streams; however, any sulfur emissions other than SO2 will 
comply with this rule.  
 
30 TAC §116.620(a)(3) 
 
This rule specifies that all vents emitting sulfur compounds other than SO2 shall be at least 20 feet above 
ground level. 
 
The Plant does not process sour gas streams; therefore, this rule does not apply.   
 
30 TAC §116.620(a)(4)    
 
This rule states that any new or modified internal combustion reciprocating engines or gas turbines 
permitted under this standard permit shall meet all of the requirements of 30 TAC §106.512 (relating to 
Stationary Engines and Turbines). 
 
The engines at the Plant are rated less than 500 hp and used for emergency purposes.  The 
emergency generator engines and firewater pump engine are authorized for less than 876 hours of 
operation per year.  The engines will fire diesel fuel containing less than 0.3 wt% sulfur and will be 
in compliance with the National Ambient Air Quality Standards (NAAQS) as demonstrated in 
Attachment 5. 
 
30 TAC §116.620(a)(5) 
 
This rule specifies that total volatile organic compound (VOC) emissions from a natural gas glycol 
dehydration unit shall not exceed ten tons per year (T/yr) unless the vapors are collected and controlled in 
accordance with subsection (b)(2) of this section.  


4-7







Mont Belvieu Gas Plant  Standard Permit Revision 
Lone Star NGL Fractionators LLC  September 2015 


 
The Plant does not operate a glycol dehydration unit.  Therefore, this rule does not apply.    
 
30 TAC §116.620(a)(6) 
 
This rule states that any combustion unit (excluding flares, internal combustion engines, or natural gas 
turbines), with a design maximum heat input greater than 40 million British thermal units per hour 
(MMBtu/hr) shall not emit more than 0.06 pounds of nitrogen oxides per million Btu. 
 
The hot oil heaters and regeneration heaters (FINs 1HR15.001, 1HR15.002, 2HR15.001, 
2HR15.002) have maximum heat inputs greater than 40 MMBtu/hr.  The NOX emission factors for 
these units are less than 0.06 lb/MMBtu. 
 
30 TAC §116.620(a)(7) 
 
This rule prohibits facilities which are less than 500 feet from the nearest off-plant receptor from emitting 
uncontrolled VOC process fugitive emissions equal to or greater than 10 T/yr, but less than 25 T/yr, 
unless the equipment is inspected and repaired according to subsection (c)(1) of this section. 
 
The nearest off-plant receptor is less than 500 feet from the Plant; however, the uncontrolled 
potential VOC emissions from the Plant’s fugitive equipment components are greater than 25 T/yr.  
Therefore, this rule does not apply. 
 
30 TAC §116.620(a)(8) 
 
This rule prohibits facilities located greater than 500 feet from the nearest off-plant receptor from emitting 
uncontrolled VOC process fugitive emissions equal to or greater than 25 T/yr unless the equipment is 
inspected and repaired according to subsection (c)(1) of this section. 
 
The nearest off-plant receptor is less than 500 feet from the Plant; therefore, this rule does not 
apply.  
 
30 TAC §116.620(a)(9) 
 
This rule prohibits facilities located less than 500 feet from the nearest off-plant receptor from emitting 
uncontrolled VOC process fugitive emissions equal to or greater than 25 T/yr unless the equipment is 
inspected and repaired according to subsection (c)(2) of this section. 
 
The nearest off-plant receptor is less than 500 feet from the Plant, and the uncontrolled potential 
VOC emissions from the Plant’s fugitive equipment components are greater than 25 T/yr.  
Therefore, the Plant will continue to meet the requirements of subsection (c)(2) under an LDAR 
program that satisfies the requirements of the TCEQ 28LAER program.  Thus, the requirements of 
this rule are satisfied. 
 
30 TAC §116.620(a)(10) 
 
This rule states that no facility shall be allowed to emit uncontrolled VOC process fugitive emissions 
equal to or greater than 40 T/yr unless the equipment is inspected and repaired according to subsection 
(c)(2) of this section. 
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The uncontrolled potential VOC emissions from the Plant’s fugitive equipment components are 
greater than 40 T/yr.  Therefore, the Plant will continue to meet the requirements of subsection 
(c)(2) under an LDAR program that satisfies the requirements of the TCEQ 28LAER program.  
Thus, the requirements of this rule are satisfied. 
 
30 TAC §116.620(a)(11) 
 
This rule states that no facility located less than ¼ mile from the nearest off-plant receptor shall be 
allowed to emit hydrogen sulfide (H2S) or SO2 process fugitive emissions unless the equipment is 
inspected and repaired according to subsection (c)(3) of this section.  This rule also states that no facility 
located at least ¼ mile from the nearest off-plant receptor shall be allowed to emit H2S or SO2 process 
fugitives unless the equipment is inspected and repaired according to subsection (c)(3) of this section or 
unless the H2S or SO2 emissions are monitored according to subsection (e)(1) of this section.   
 
The Plant does not handle sour gas.  Therefore, this rule does not apply. 
 
30 TAC §116.620(a)(12) 
 
This rule specifies that flares shall be designed and operated in accordance with 40 CFR Part 60.18. 
 
The Plant flare is designed and operated in accordance with the requirements of 40 CFR 60.18, 
which meets the standard for minimum heating values of waste gas, maximum tip velocity, and 
pilot flame monitoring. 
 
30 TAC §116.620(a)(13) 
 
This rule requires that appropriate documentation be submitted to demonstrate compliance with the 
Prevention of Significant Deterioration (PSD) and nonattainment new source review provisions of the 
FCAA, Parts C and D or Chapter 116, Subchapter C of this chapter are being met. 
 
The Plant is not a major source of air pollutants, with respect to PSD permitting regulations.  The 
Project does not constitute a major source or major modification with respect to PSD pollutants.   
 
30 TAC §116.620(a)(14) 
 
This rule requires that appropriate documentation be submitted to demonstrate compliance with 
applicable New Source Performance Standards (NSPS, 40 CFR Part 60). 
 
See the discussion under 30 TAC §116.610(a)(3) for NSPS compliance.   
 
30 TAC §116.620(a)(15) 
 
This rule requires that appropriate documentation be submitted to demonstrate compliance with 
applicable National Emission Standards for Hazardous Air Pollutants (NESHAP, 40 CFR Part 61). 
 
The Station is not subject to any HAP control requirements listed in 40 CFR Part 61. 
 
30 TAC §116.620(a)(16) 
 
This rule requires that appropriate documentation be submitted to demonstrate compliance with 
applicable maximum achievable control technology (MACT) standards as listed under 40 CFR Part 63, 
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promulgated by the EPA under FCAA, §112 or as listed in Chapter 113, Subchapter C of this title 
(relating to NESHAP for Source Categories). 
 
See the discussion under 30 TAC §116.610(a)(5) for MACT compliance.   
 
30 TAC §116.620(a)(17)   
 
This rule states that new and increased emissions shall not cause or contribute to a violation of any 
NAAQS or regulation property line standards.  Also, to show compliance with §116.610(a)(1) of this title 
for H2S process vents, ten milligrams per cubic meter shall be used as the “L” value instead of the value 
represented by §116.610(a)(1) of this title. 
 
The Project does not cause or contribute to a NAAQS violation.  The Plant does not handle sour 
gas, and thus, the requirements of 30 TAC §116.610(a)(1) do not apply. 
 
30 TAC §116.620(a)(18)  
 
This rule requires that fuel for all combustion units and flare pilots be sweet natural gas or liquid 
petroleum gas, fuel gas containing no more than ten grains of total sulfur per 100 dry standard cubic feet 
(dscf), or field gas.  Additional recordkeeping requirements are required for combustion units firing field 
gas containing more than 1.5 grains of H2S or 30 grains total sulfur compounds per 100 dscf. 
 
All combustion units at the Plant fire fuel gas containing less than 10 gr/100 dscf sulfur.   
 
30 TAC §116.620(b)(1) 
 
This rule requires floating roofs or equivalent controls on all storage tanks, unless the tank is less than 
25,000 gallons in nominal size or the vapor pressure of the compound to be stored is less than 0.5 pounds 
per square inch absolute (psia) at maximum short-term storage temperature. 
 
The storage tanks at the Plant have storage capacities less than 25,000 gallons in nominal size.  
Therefore, the requirements of this rule do not apply.  
 
30 TAC §116.620(b)(2) 
 
This rule states that VOC emission from a natural gas glycol dehydration unit shall be controlled as listed 
in 30 TAC §116.620(b)(2)(i) or 30 TAC §116.620(b)(2)(ii). 
 
The Plant does not have a glycol dehydration unit.  Therefore, this rule does not apply. 
 
30 TAC §116.620(c)(1) 
 
This rule requires owners or operators who are subject to subsection (a)(7) or (a)(8) of this section to 
comply with specific inspection requirements. 
 
The Plant will meet the inspection requirements under the 28LAER LDAR program to satisfy the 
requirements of this rule. 
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30 TAC §116.620(c)(2) 
 
This rule requires owners or operators who are subject to subsection (a)(9) or (a)(10) of this section to 
comply with specific inspection requirements. 
 
The Plant will meet the inspection requirements under the 28LAER LDAR program to satisfy the 
requirements of this rule. 
 
30 TAC §116.620(c)(3)   
 
This requirement states that owners or operators who are subject to the applicable parts of subsection 
(a)(11) of this shall perform daily auditory and visual checks for leaks. 
 
The Plant is not subject to (a)(11); thus auditory and visual checks for H2S leaks, and associated 
leak repairs are not required. 
 
30 TAC §116.620(d) 
 
This rule requires that testing method guidelines listed in this subsection be used to comply with 
requirements in 30 TAC §116.620(c) and §116.620(e). 
 
Lone Star will continue to follow the testing method guidelines listed in this subsection, as 
applicable. 
 
30 TAC §116.620(e)(1) 
 
This rule lists monitoring and recordkeeping requirements for operations where ambient H2S property line 
monitors are used to comply with subsection (a)(11) of this section. 
 
H2S property line monitors are not required for this Plant to comply with subsection (a)(11); 
therefore, this requirement does not apply. 
 
30 TAC §116.620(e)(2) 
 
This rule contains recordkeeping requirements for VOC leak detection and repair activities. 
 
The Plant will continue to comply with the recordkeeping requirements under the existing LDAR 
program. 
 
30 TAC §116.620(e)(3) 
 
This requirement states that all records for repairs and replacements made due to H2S and SO2 inspections 
be maintained. 
 
This rule does not apply.     
 
30 TAC §116.620(e)(4) 
 
This rule lists records that shall be kept for each production, processing, and pipeline tank battery or for 
each storage tank if not located at a tank battery on a monthly basis. 
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Lone Star will continue to maintain the records in accordance with this requirement, as applicable. 
 
30 TAC §116.620(e)(5) 
 
This rule states that a plan shall be submitted to show how ongoing compliance will be demonstrated with 
the efficiency requirements listed in subsection (b)(1)(D) of this section. 
 
The Plant will continue to maintain the records required by this paragraph. 
 
30 TAC §116.620(e)(6) 
 
This rule states that records shall be kept on at least a monthly basis of all production flow rates and total 
sulfur content of process vents or flares or gas processing streams.   
 
Lone Star will continue to record the production flow rates and total sulfur content of process 
vents, flares, and gas processing streams for the Plant.     
 
30 TAC §116.620(e)(7) 
 
This requirement states that records shall be kept of all ambient property line monitor alarms and shall 
include the date, time, duration, and cause of alarm, date and time of initial on-site inspection, and date 
and time of corrective actions taken. 
 
This rule is not applicable to the Plant, since the Plant is not employing ambient property line 
monitors to meet the requirements of subsection (a)(11). 
 
30 TAC §116.620(e)(8) 
 
This rule states that all required records be made available to representative of the agency, EPA, or local 
air pollution control agencies upon request and be kept for at least two years. 
 
Lone Star will make available all required records and keep these records for at least two years.  
 
 
30 TAC §106.359, effective September 10, 2013 
 
30 TAC §106.359(a) 
 
This rule applies to certain authorized oil and gas handling and production facilities and authorizes 
emissions from planned MSS facilities and activities, and any associated emission capture and control 
facilities which meet applicable requirements of 30 TAC §106.359.  
 
The Plant is requesting authorization to operate under 30 TAC §116.620 effective September 4, 
2000 with this SP revision; therefore, this rule is applicable.   
 
30 TAC §106.359(b) 
 
This rule requires that the following planned MSS activities and facilities be authorized. 


(1) engine, compressor, turbine and other combustion facilities maintenance; 
(2) repair, adjustment, calibration, lubrication, and cleaning of site process equipment; 
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(3) replacement of piping components, pneumatic controllers, boiler refractories, wet and dry seals, 
meters, instruments, analyzers, screens, and filters; 


(4) turbine or engine component swaps; 
(5) piping used to bypass a facility during maintenance; 
(6) planned MSS activities with the same character and quantity of emissions as listed in paragraphs 


(1) - (5) of this subsection; 
(7) pigging and purging of piping; 
(8) blowdowns; 
(9) emptying, purging, degassing, or refilling of process equipment, storage tanks and vessels (except 


landing floating roof tanks for convenience purposes), if paragraphs (A)-(C) of this paragraph are 
met; and, 
(A) all contents from process equipment or tanks must be removed to the maximum extent 


practicable prior to opening facilities to commence degassing and maintenance; 
(B) facilities must be degassed using best management practices to ensure air contaminants are 


removed from the system to the extent allowed by facility design; and, 
(C) tanks must be emptied or degassed by forced ventilation if: 


(i) only one vacuum truck is in use at a time; 
(ii) emissions are directed out the top of the tank; or 
(iii) emissions are routed through a closed system to a control device. 


(10) abrasive blasting, surface preparation, and surface coating of facilities and structures used at the 
site in oil and gas handling and production. 


 
The planned MSS activities conducted at the Plant include, but are not limited to, compressor 
blowdowns, pipeline pigging, and filter/meter/screen replacements.  The Plant uses temporary 
maintenance facilities for abrasive blasting, surface preparation, and surface coating on structures 
at the Plant.  These activities all are included in the above list; therefore, these facilities may be 
authorized under this Permit by Rule (PBR). 
 
30 TAC §106.359(c) 
 
This rule requires facilities with the potential to emit air contaminants to be maintained in good condition 
and operate properly.  It also requires that facilities establish, implement, and update, as appropriate, a 
program to maintain and repair facilities with potential to emit air contaminants.  At a minimum, a 
program must be developed that is consistent with good air pollution control practices, or alternatively, 
manufacturer’s specifications and recommended programs applicable to facility performance and the 
effect on emissions.  The program should also address cleaning and routine inspection of all facilities, 
repairing facilities on timeframes that minimize failures and maintain performance; training of personnel 
who implement the maintenance program; and recordkeeping of conducted planned MSS activities.   
 
The Plant has developed and implemented a program to maintain and repair facilities with 
potential to emit air contaminants, train personnel, and record planned MSS activities.  The plan 
was developed in accordance with best management practices or alternatively manufacturer’s 
specifications and recommendations.  Therefore, the requirements of this rule have been met.   
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Texas Commission on Environmental Quality 
Air Quality Standard Permits 


General Requirements Checklist 
Title 30 Texas Administrative Code §§116.610-116.615 


Check the most appropriate answer and include any additional information in the spaces provided. If additional space is 
needed, please include an extra page and reference the rule number. The SP forms, tables, checklists, and guidance 
documents are available from the TCEQ, Air Permits Division web site at: 
www.tceq.texas.gov/permitting/air/nav/standard.html. 


Most Standard Permits require registration with the commission’s Office of Permitting, Remediation, and Registration in 
Austin. The facilities and/or changes to facilities can be registered by completing a Form PI-1S, “Registration for Air 
Standard Permit.” This checklist should accompany the registration form to expedite any registration review. 


CHECK THE MOST APPROPRIATE ANSWERS AND FILL IN THE REQUESTED INFORMATION 


Rule Questions/Description Response 


116.610(a)(1) Are there net emissions increases associated with this registration?  YES  NO 


 If “YES,” will net emission increases of air contaminants from the project, other 
than those for which a National Ambient Air Quality Standard (NAAQS) has been 
established, meet the emission limits of § 106.261 or § 106.262? 


 YES  NO 


 If “NO,” does the specific standard permit exempt emissions from this limit?  YES  NO 


Attach emissions summary and calculations: 


116.610(a)(3) Do any of the Title 40 Code of Federal Regulations Part (CFR) 60, New Source 
Performance Standards apply to this registration? 


 YES  NO 


If “YES,” list subparts: NSPS Db, Dc, IIII, OOOO 


116.610 (a)(4) Do any Hazardous Air Pollutant requirements apply to this registration?  YES  NO 


If “YES,” list subparts 


116.610 (a)(5) Do any maximum achievable control technology (MACT) standards as listed 
under 40 CFR Part 63 or Chapter 113, Subchapter C (National Emissions 
Standard for Hazardous Air for Source Categories) apply to this registration? 


 YES  NO 


If “YES,” list subparts: MACT ZZZZ 


116.610(a)(6) Will additional emission allowances under Chapter 101, Subchapter H, Division 
3, Emissions Banking and Trading, need to be obtained following this 
registration? 


 YES  NO 


116.611(a)(1-6) Is the following documentation included with this registration:  YES  NO 


 Emissions calculations including the basis of the calculations?  YES  NO 


 Quantification of all emission increases and/or decreases associated with this 
project? 


 YES  NO 


 Sufficient information demonstrating that this project does not trigger PSD or 
NNSR review? 


 YES  NO 


 Description of efforts to minimize collateral emissions increases associated with 
this project? 


 YES  NO 


 Process descriptions including related processes?  YES  NO 


 Description of any equipment being installed?  YES  NO 
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Texas Commission on Environmental Quality 
Air Quality Standard Permits 


General Requirements Checklist 
Title 30 Texas Administrative Code §§116.610-116.615 


Rule Question/Description Response 


116.614 Are the required fee and a copy of the check or money order provided with 
the application? 


 YES  NO 


116.615(1) Will emissions from the facility comply with all applicable rules and 
regulations of the commission adopted under Texas Health and Safety Code, 
Chapter 382, and with the intent of the Texas Clean Air Act? 


 YES  NO 


116.615(2)  Do you understand that all representations with regard to construction plans, 
operating procedures, and maximum emission rates in this registration 
become conditions upon which the facility will be constructed and operated?  


 YES  NO 


116.615(3) Do you understand that all changes authorized by this registration need to be 
incorporated into the facility’s permit if the facility is currently permitted 
under §116.110 (relating to Applicability)? 


 YES  NO 


List all related permit numbers: 


93813    


116.615(9)617(e)(1) Will all air pollution emission capture and abatement equipment be 
maintained in good working order? 


 YES  NO 


116.615(10) Will the facility comply with all applicable rules and regulations of the 
TCEQ, the Texas Health and Safety Code, Chapter 382, and the Texas Clean 
Air Act? 


 YES  NO 
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ATTACHMENT 5 
MODELING RESULTS 


 
STANDARD PERMIT REVISION 


 
MONT BELVIEU GAS PLANT 


 
LONE STAR NGL FRACTIONATORS LLC 
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                                                                      03/09/15
                                                                      15:12:11
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


 Lone Star Mont Belvieu Plant - NOx Modeling - Thermal Oxidizers                


 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =     0.126000    
    STACK HEIGHT (M)       =      18.2880
    STK INSIDE DIAM (M)    =       1.9812
    STK EXIT VELOCITY (M/S)=       8.6258
    STK GAS EXIT TEMP (K)  =    1088.7056
    AMBIENT AIR TEMP (K)   =     293.1500
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


 BUOY. FLUX =   60.653 M**4/S**3;  MOM. FLUX =   19.660 M**4/S**2.


 *** FULL METEOROLOGY ***


 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.0   455.0  453.98    1.88    1.84    NO
    100.   0.8554E-02    5     1.0    1.2 10000.0  127.15   31.70   31.30    NO
    200.   0.1001E-01    5     1.0    1.2 10000.0  127.15   33.20   31.72    NO
    300.   0.1472        4    20.0   21.9  6400.0   34.66   22.91   12.64    NO
    400.   0.3597        4    20.0   21.9  6400.0   34.66   29.79   15.91    NO
    500.   0.5007        4    20.0   21.9  6400.0   34.66   36.51   19.01    NO
    600.   0.5581        4    20.0   21.9  6400.0   34.66   43.11   22.00    NO
    700.   0.5603        4    20.0   21.9  6400.0   34.66   49.54   24.76    NO
    800.   0.5377        4    20.0   21.9  6400.0   34.66   55.89   27.43    NO
    900.   0.5041        4    20.0   21.9  6400.0   34.66   62.17   30.06    NO
   1000.   0.4787        4    15.0   16.4  4800.0   42.10   68.58   33.05    NO
   1100.   0.4531        4    15.0   16.4  4800.0   42.10   74.73   35.03    NO
   1200.   0.4273        4    15.0   16.4  4800.0   42.10   80.83   36.95    NO
   1300.   0.4022        4    15.0   16.4  4800.0   42.10   86.88   38.81    NO
   1400.   0.3783        4    15.0   16.4  4800.0   42.10   92.89   40.64    NO
   1500.   0.3587        4    10.0   10.9  3200.0   56.98   99.25   43.32    NO
   1600.   0.3474        4    10.0   10.9  3200.0   56.98  105.16   45.03    NO
   1700.   0.3356        4    10.0   10.9  3200.0   56.98  111.04   46.70    NO
   1800.   0.3237        4    10.0   10.9  3200.0   56.98  116.89   48.34    NO
   1900.   0.3118        4    10.0   10.9  3200.0   56.98  122.70   49.95    NO
   2000.   0.3002        4    10.0   10.9  3200.0   56.98  128.49   51.53    NO
   2100.   0.2889        4    10.0   10.9  3200.0   56.98  134.25   53.09    NO
   2200.   0.2781        4    10.0   10.9  3200.0   56.98  139.99   54.63    NO


5-2







   2300.   0.2690        4     8.0    8.8  2560.0   68.14  145.97   56.84    NO
   2400.   0.2617        4     8.0    8.8  2560.0   68.14  151.64   58.32    NO
   2500.   0.2543        4     8.0    8.8  2560.0   68.14  157.29   59.77    NO
   2600.   0.2471        4     8.0    8.8  2560.0   68.14  162.92   61.21    NO
   2700.   0.2400        4     8.0    8.8  2560.0   68.14  168.53   62.63    NO
   2800.   0.2381        2     1.0    1.0   455.0  453.98  404.64  360.40    NO
   2900.   0.2360        2     1.0    1.0   455.0  453.98  416.20  372.89    NO
   3000.   0.2393        5     2.0    2.5 10000.0  104.69  140.32   48.91    NO
   3500.   0.2662        5     1.5    1.9 10000.0  113.38  161.06   53.52    NO
   4000.   0.2912        5     1.0    1.2 10000.0  127.15  181.74   58.69    NO
   4500.   0.3058        5     1.0    1.2 10000.0  127.15  201.50   61.30    NO
   5000.   0.3161        5     1.0    1.2 10000.0  127.15  221.06   63.80    NO
   5500.   0.3227        5     1.0    1.2 10000.0  127.15  240.44   66.22    NO
   6000.   0.3266        5     1.0    1.2 10000.0  127.15  259.64   68.55    NO
   6500.   0.3281        5     1.0    1.2 10000.0  127.15  278.68   70.80    NO
   7000.   0.3279        5     1.0    1.2 10000.0  127.15  297.57   72.99    NO
   7500.   0.3262        5     1.0    1.2 10000.0  127.15  316.31   75.12    NO
   8000.   0.3234        5     1.0    1.2 10000.0  127.15  334.91   77.18    NO
   8500.   0.3198        5     1.0    1.2 10000.0  127.15  353.39   79.20    NO
   9000.   0.3155        5     1.0    1.2 10000.0  127.15  371.75   81.17    NO
   9500.   0.3107        5     1.0    1.2 10000.0  127.15  389.98   83.09    NO
  10000.   0.3056        5     1.0    1.2 10000.0  127.15  408.11   84.97    NO
  15000.   0.2681        6     1.0    1.4 10000.0  105.06  389.22   60.22    NO
  20000.   0.2402        6     1.0    1.4 10000.0  105.06  501.56   65.19    NO
  25000.   0.2162        6     1.0    1.4 10000.0  105.06  610.25   69.43    NO
  30000.   0.1959        6     1.0    1.4 10000.0  105.06  716.02   73.16    NO
  40000.   0.1626        6     1.0    1.4 10000.0  105.06  920.56   78.51    NO
  50000.   0.1392        6     1.0    1.4 10000.0  105.06 1117.70   82.98    NO


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
    652.   0.5638        4    20.0   21.9  6400.0   34.66   46.54   23.48    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN      0.5638          652.        0.
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                                                                      04/08/15
                                                                      16:28:03
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


 Lone Star Mont Belvieu Plant - NOx Modeling - Heaters                          


 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =     0.126000    
    STACK HEIGHT (M)       =      41.4528
    STK INSIDE DIAM (M)    =       2.3165
    STK EXIT VELOCITY (M/S)=      14.1641
    STK GAS EXIT TEMP (K)  =     563.7056
    AMBIENT AIR TEMP (K)   =     293.1500
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


 BUOY. FLUX =   89.433 M**4/S**3;  MOM. FLUX =  139.965 M**4/S**2.


 *** FULL METEOROLOGY ***


 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.1   561.8  560.84    3.64    3.62    NO
    100.   0.2819E-05    5     1.0    1.6 10000.0  154.07   27.47   27.01    NO
    200.   0.3460E-03    5     1.0    1.6 10000.0  154.07   34.21   32.78    NO
    300.   0.1383E-02    1     3.0    3.3   960.0  214.58   76.90   54.91    NO
    400.   0.3776E-01    1     3.0    3.3   960.0  214.58   98.57   78.65    NO
    500.   0.1430        1     3.0    3.3   960.0  214.58  119.53  111.63    NO
    600.   0.2200        1     3.0    3.3   960.0  214.58  139.93  160.07    NO
    700.   0.2139        1     3.0    3.3   960.0  214.58  159.88  218.80    NO
    800.   0.2428        1     1.5    1.7   480.0  387.71  197.90  299.80    NO
    900.   0.2752        1     1.0    1.1   561.8  560.84  241.23  392.28    NO
   1000.   0.2984        1     1.0    1.1   561.8  560.84  256.09  477.49    NO
   1100.   0.2952        1     1.0    1.1   561.8  560.84  271.20  574.78    NO
   1200.   0.2823        1     1.0    1.1   561.8  560.84  286.49  683.88    NO
   1300.   0.2682        1     1.0    1.1   561.8  560.84  301.92  804.64    NO
   1400.   0.2551        1     1.0    1.1   561.8  560.84  317.45  936.97    NO
   1500.   0.2432        1     1.0    1.1   561.8  560.84  333.04 1080.84    NO
   1600.   0.2323        1     1.0    1.1   561.8  560.84  348.68 1236.24    NO
   1700.   0.2223        1     1.0    1.1   561.8  560.84  364.33 1403.21    NO
   1800.   0.2131        1     1.0    1.1   561.8  560.84  380.00 1581.76    NO
   1900.   0.2047        1     1.0    1.1   561.8  560.84  395.67 1771.95    NO
   2000.   0.1969        1     1.0    1.1   561.8  560.84  411.32 1973.80    NO
   2100.   0.1897        1     1.0    1.1   561.8  560.84  426.95 2187.38    NO
   2200.   0.1830        1     1.0    1.1   561.8  560.84  442.56 2412.72    NO
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   2300.   0.1768        1     1.0    1.1   561.8  560.84  458.14 2649.89    NO
   2400.   0.1710        1     1.0    1.1   561.8  560.84  473.69 2898.93    NO
   2500.   0.1656        1     1.0    1.1   561.8  560.84  489.20 3159.89    NO
   2600.   0.1605        1     1.0    1.1   561.8  560.84  504.68 3432.82    NO
   2700.   0.1557        1     1.0    1.1   561.8  560.84  520.11 3717.78    NO
   2800.   0.1512        1     1.0    1.1   561.8  560.84  535.50 4014.80    NO
   2900.   0.1518        2     1.0    1.1   561.8  560.84  423.96  381.54    NO
   3000.   0.1532        2     1.0    1.1   561.8  560.84  435.29  393.84    NO
   3500.   0.1521        2     1.0    1.1   561.8  560.84  491.75  456.81    NO
   4000.   0.1437        2     1.0    1.1   561.8  560.84  547.80  521.74    NO
   4500.   0.1330        2     1.0    1.1   561.8  560.84  603.36  588.22    NO
   5000.   0.1227        2     1.0    1.1   561.8  560.84  658.41  655.95    NO
   5500.   0.1135        2     1.0    1.1   561.8  560.84  712.95  724.72    NO
   6000.   0.1127        5     1.0    1.6 10000.0  154.07  259.77   69.04    NO
   6500.   0.1187        5     1.0    1.6 10000.0  154.07  278.80   71.28    NO
   7000.   0.1236        5     1.0    1.6 10000.0  154.07  297.68   73.45    NO
   7500.   0.1276        5     1.0    1.6 10000.0  154.07  316.42   75.57    NO
   8000.   0.1308        5     1.0    1.6 10000.0  154.07  335.02   77.62    NO
   8500.   0.1333        5     1.0    1.6 10000.0  154.07  353.49   79.63    NO
   9000.   0.1351        5     1.0    1.6 10000.0  154.07  371.84   81.59    NO
   9500.   0.1364        5     1.0    1.6 10000.0  154.07  390.07   83.50    NO
  10000.   0.1373        5     1.0    1.6 10000.0  154.07  408.19   85.37    NO
  15000.   0.1288        5     1.0    1.6 10000.0  154.07  584.27  100.83    NO
  20000.   0.1139        5     1.0    1.6 10000.0  154.07  753.01  113.94    NO
  25000.   0.9880E-01    5     1.0    1.6 10000.0  154.07  916.23  123.15    NO
  30000.   0.8678E-01    5     1.0    1.6 10000.0  154.07 1075.02  131.31    NO
  40000.   0.6921E-01    5     1.0    1.6 10000.0  154.07 1382.10  145.46    NO
  50000.   0.6180E-01    6     1.0    2.2 10000.0  126.45 1117.69   82.83    NO


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
   1029.   0.2993        1     1.0    1.1   561.8  560.84  260.29  503.53    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN      0.2993         1029.        0.
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                                                                      03/09/15
                                                                      15:22:23
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


 Lone Star Mont Belvieu Plant - NOx Modeling - Engines                          


 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =     0.126000    
    STACK HEIGHT (M)       =       6.0960
    STK INSIDE DIAM (M)    =       0.2042
    STK EXIT VELOCITY (M/S)=      45.8114
    STK GAS EXIT TEMP (K)  =     783.1500
    AMBIENT AIR TEMP (K)   =     293.1500
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


 BUOY. FLUX =    2.930 M**4/S**3;  MOM. FLUX =    8.189 M**4/S**2.


 *** FULL METEOROLOGY ***


 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.0   320.0   54.08    1.71    1.67    NO
    100.    15.00        3    10.0   10.0  3200.0   10.89   12.54    7.57    NO
    200.    13.96        4     8.0    8.0  2560.0   12.09   15.66    8.67    NO
    300.    12.75        4     5.0    5.0  1600.0   15.69   22.78   12.40    NO
    400.    11.11        4     3.5    3.5  1120.0   19.81   29.71   15.76    NO
    500.    9.798        4     3.0    3.0   960.0   22.09   36.43   18.86    NO
    600.    8.734        4     2.5    2.5   800.0   25.29   43.07   21.91    NO
    700.    7.828        4     2.0    2.0   640.0   30.09   49.66   24.99    NO
    800.    7.165        4     2.0    2.0   640.0   30.09   55.99   27.65    NO
    900.    6.493        4     2.0    2.0   640.0   30.09   62.26   30.25    NO
   1000.    6.078        4     1.5    1.5   480.0   38.08   68.74   33.37    NO
   1100.    5.654        4     1.5    1.5   480.0   38.08   74.87   35.33    NO
   1200.    5.257        4     1.5    1.5   480.0   38.08   80.96   37.23    NO
   1300.    4.906        5     1.0    1.0 10000.0   48.63   65.83   28.27    NO
   1400.    4.988        6     1.0    1.0 10000.0   41.40   47.14   19.99    NO
   1500.    5.210        6     1.0    1.0 10000.0   41.40   50.06   20.66    NO
   1600.    5.392        6     1.0    1.0 10000.0   41.40   52.96   21.32    NO
   1700.    5.537        6     1.0    1.0 10000.0   41.40   55.86   21.97    NO
   1800.    5.649        6     1.0    1.0 10000.0   41.40   58.74   22.61    NO
   1900.    5.733        6     1.0    1.0 10000.0   41.40   61.61   23.24    NO
   2000.    5.790        6     1.0    1.0 10000.0   41.40   64.47   23.86    NO
   2100.    5.787        6     1.0    1.0 10000.0   41.40   67.32   24.39    NO
   2200.    5.771        6     1.0    1.0 10000.0   41.40   70.15   24.91    NO
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   2300.    5.743        6     1.0    1.0 10000.0   41.40   72.98   25.43    NO
   2400.    5.706        6     1.0    1.0 10000.0   41.40   75.79   25.93    NO
   2500.    5.661        6     1.0    1.0 10000.0   41.40   78.60   26.42    NO
   2600.    5.610        6     1.0    1.0 10000.0   41.40   81.39   26.91    NO
   2700.    5.553        6     1.0    1.0 10000.0   41.40   84.18   27.39    NO
   2800.    5.492        6     1.0    1.0 10000.0   41.40   86.95   27.87    NO
   2900.    5.428        6     1.0    1.0 10000.0   41.40   89.72   28.34    NO
   3000.    5.360        6     1.0    1.0 10000.0   41.40   92.47   28.80    NO
   3500.    4.957        6     1.0    1.0 10000.0   41.40  106.13   30.69    NO
   4000.    4.580        6     1.0    1.0 10000.0   41.40  119.60   32.44    NO
   4500.    4.236        6     1.0    1.0 10000.0   41.40  132.89   34.10    NO
   5000.    3.927        6     1.0    1.0 10000.0   41.40  146.02   35.66    NO
   5500.    3.649        6     1.0    1.0 10000.0   41.40  159.01   37.15    NO
   6000.    3.401        6     1.0    1.0 10000.0   41.40  171.87   38.57    NO
   6500.    3.179        6     1.0    1.0 10000.0   41.40  184.62   39.94    NO
   7000.    2.979        6     1.0    1.0 10000.0   41.40  197.25   41.25    NO
   7500.    2.800        6     1.0    1.0 10000.0   41.40  209.78   42.38    NO
   8000.    2.638        6     1.0    1.0 10000.0   41.40  222.21   43.47    NO
   8500.    2.493        6     1.0    1.0 10000.0   41.40  234.56   44.52    NO
   9000.    2.361        6     1.0    1.0 10000.0   41.40  246.81   45.53    NO
   9500.    2.241        6     1.0    1.0 10000.0   41.40  258.99   46.51    NO
  10000.    2.131        6     1.0    1.0 10000.0   41.40  271.09   47.47    NO
  15000.    1.405        6     1.0    1.0 10000.0   41.40  388.56   55.80    NO
  20000.    1.041        6     1.0    1.0 10000.0   41.40  501.05   61.13    NO
  25000.   0.8213        6     1.0    1.0 10000.0   41.40  609.83   65.64    NO
  30000.   0.6749        6     1.0    1.0 10000.0   41.40  715.66   69.57    NO
  40000.   0.4982        6     1.0    1.0 10000.0   41.40  920.28   75.17    NO
  50000.   0.3930        6     1.0    1.0 10000.0   41.40 1117.47   79.83    NO


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
    113.    15.24        3     8.0    8.0  2560.0   12.09   14.17    8.56    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN       15.24          113.        0.
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                                                                      04/08/15
                                                                      16:39:29
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


 Lone Star Mont Belvieu Plant - NOx Modeling - Flare                            


 SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        FLARE
    EMISSION RATE (G/S)    =     0.126000    
    FLARE STACK HEIGHT (M) =      68.5800
    TOT HEAT RLS (CAL/S)   =     0.340141E+08
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    EFF RELEASE HEIGHT (M) =      86.7393
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


 THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
 THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


 BUOY. FLUX =  563.965 M**4/S**3;  MOM. FLUX =  343.894 M**4/S**2.


 *** FULL METEOROLOGY ***


 **********************************
 *** SCREEN AUTOMATED DISTANCES ***
 **********************************


 *** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
 -------  ----------  ----  -----  -----  ------  ------  ------  ------  -----
      1.    0.000        1     1.0    1.2  1576.8 1575.76    4.89    4.88    NO
    100.   0.5431E-10    5     1.0    2.1 10000.0  277.60   38.69   38.37    NO
    200.   0.1716E-04    5     1.0    2.1 10000.0  277.60   55.76   54.89    NO
    300.   0.1943E-04    5     1.0    2.1 10000.0  277.60   57.09   55.22    NO
    400.   0.2218E-04    5     1.0    2.1 10000.0  277.60   58.81   55.59    NO
    500.   0.2564E-04    5     1.0    2.1 10000.0  277.60   60.86   56.01    NO
    600.   0.1400E-02    1     3.0    3.5   960.0  583.08  153.57  172.12    NO
    700.   0.1145E-01    1     3.0    3.5   960.0  583.08  174.58  229.76    NO
    800.   0.2915E-01    1     3.0    3.5   960.0  583.08  195.13  297.98    NO
    900.   0.4306E-01    1     3.0    3.5   960.0  583.08  215.29  376.88    NO
   1000.   0.6093E-01    1     2.0    2.3   832.2  831.25  264.41  482.01    NO
   1100.   0.7464E-01    1     2.0    2.3   832.2  831.25  285.40  581.62    NO
   1200.   0.7925E-01    1     2.0    2.3   832.2  831.25  306.04  692.30    NO
   1300.   0.7813E-01    1     2.0    2.3   832.2  831.25  326.38  814.13    NO
   1400.   0.7468E-01    1     2.0    2.3   832.2  831.25  346.45  947.18    NO
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   1500.   0.7085E-01    1     2.0    2.3   832.2  831.25  366.26 1091.53    NO
   1600.   0.6822E-01    1     2.0    2.3   832.2  831.25  380.53 1245.60    NO
   1700.   0.6574E-01    1     2.0    2.3   832.2  831.25  394.93 1411.46    NO
   1800.   0.6341E-01    1     2.0    2.3   832.2  831.25  409.42 1589.09    NO
   1900.   0.6123E-01    1     2.0    2.3   832.2  831.25  424.00 1778.49    NO
   2000.   0.5918E-01    1     2.0    2.3   832.2  831.25  438.65 1979.68    NO
   2100.   0.5727E-01    1     2.0    2.3   832.2  831.25  453.34 2192.68    NO
   2200.   0.5546E-01    1     2.0    2.3   832.2  831.25  468.07 2417.53    NO
   2300.   0.5377E-01    1     2.0    2.3   832.2  831.25  482.83 2654.27    NO
   2400.   0.5217E-01    1     2.0    2.3   832.2  831.25  497.60 2902.93    NO
   2500.   0.5067E-01    1     2.0    2.3   832.2  831.25  512.39 3163.56    NO
   2600.   0.4924E-01    1     2.0    2.3   832.2  831.25  527.19 3436.20    NO
   2700.   0.4790E-01    1     2.0    2.3   832.2  831.25  541.98 3720.90    NO
   2800.   0.4663E-01    1     2.0    2.3   832.2  831.25  556.77 4017.69    NO
   2900.   0.4542E-01    1     2.0    2.3   832.2  831.25  571.55 4326.63    NO
   3000.   0.4428E-01    1     2.0    2.3   832.2  831.25  586.32 4647.75    NO
   3500.   0.3934E-01    1     2.0    2.3   832.2  831.25  659.89 5000.00    NO
   4000.   0.3542E-01    1     2.0    2.3   832.2  831.25  732.88 5000.00    NO
   4500.   0.3571E-01    2     2.0    2.3   832.2  831.25  622.31  607.64    NO
   5000.   0.3538E-01    2     2.0    2.3   832.2  831.25  675.82  673.42    NO
   5500.   0.3418E-01    2     2.0    2.3   832.2  831.25  729.06  740.58    NO
   6000.   0.3257E-01    2     2.0    2.3   832.2  831.25  781.99  808.89    NO
   6500.   0.3085E-01    2     2.0    2.3   832.2  831.25  834.58  878.21    NO
   7000.   0.2918E-01    2     2.0    2.3   832.2  831.25  886.82  948.39    NO
   7500.   0.2762E-01    2     2.0    2.3   832.2  831.25  938.72 1019.34    NO
   8000.   0.2621E-01    2     2.0    2.3   832.2  831.25  990.27 1090.98    NO
   8500.   0.2505E-01    2     1.5    1.7  1080.4 1079.42 1058.24 1178.28    NO
   9000.   0.2419E-01    3     2.0    2.5   785.5  784.53  772.90  497.84    NO
   9500.   0.2451E-01    3     2.0    2.5   785.5  784.53  808.52  519.11    NO
  10000.   0.2464E-01    3     2.0    2.5   785.5  784.53  844.02  540.44    NO
  15000.   0.2118E-01    3     2.0    2.5   785.5  784.53 1191.80  754.67    NO
  20000.   0.1690E-01    3     1.5    1.9  1018.1 1017.12 1537.72  983.54    NO
  25000.   0.1650E-01    5     1.0    2.1 10000.0  277.60  917.28  130.78    NO
  30000.   0.1695E-01    5     1.0    2.1 10000.0  277.60 1075.93  138.50    NO
  40000.   0.1690E-01    5     1.0    2.1 10000.0  277.60 1382.80  151.98    NO
  50000.   0.1577E-01    5     1.0    2.1 10000.0  277.60 1678.61  161.05    NO


 MAXIMUM 1-HR CONCENTRATION AT OR BEYOND     1. M:
   1221.   0.7936E-01    1     2.0    2.3   832.2  831.25  310.13  715.77    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
 --------------    -----------   ---------   -------
 SIMPLE TERRAIN      0.7936E-01     1221.        0.
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Interim 1-Hour Nitrogen Dioxide (NO2) NAAQS Implementation Guidance 

July 22, 2010 



The New 1-Hour NO2 National Ambient Air Quality Standards (NAAQS)  


The U.S. Environmental Protection Agency (EPA) promulgated a new 1-hour National 
Ambient Air Quality Standard (NAAQS) for NO2 (February 9, 2010)  that became 
effective April 12, 2010. The 1-hour NO2 standard is 100 parts per billion (ppb) or 188 
micrograms per cubic meter (µg/m3) at 25° Celsius (C) and 760 millimeters of mercury  
(mm Hg). EPA retained the annual standard (100 μg/m³, 53 ppb) and annual increment 
(25 μg/m³).1 EPA is currently conducting a separate review of the secondary NO2  
NAAQS jointly with a review of the secondary SO2 NAAQS. 
 
The EPA retained the annual primary and secondary standards and did not propose a 
change to the significant emission rate (SER) or significant monitoring concentration 
(SMC) and did not propose a 1-hour significant impact limit (SIL).  The EPA is reviewing 
secondary standards and plans to propose secondary standards for NO2 in July 2011. 
 
In addition, in the notice EPA explains  
 
	  the state's responsibility to develop and implement a state implementation plan 


(SIP) that contains state measures necessary to achieve the air quality standards 
in each area (page 6521) and 
 


	  that minor new source review (NSR) programs must meet the statutory 
requirements in section 110(a)(2)(C) of the federal clean air act (CAA) which 
requires * * * regulation of the modification and construction of any stationary  
source * * * as necessary to assure that the [NAAQS] are achieved (page 6525).  


 
TCEQ’s General Air Permitting Authority  
 
The TCEQ implements the NSR program through statutory authority for air permitting 
contained in Chapter 382 of the Texas Health and Safety Code -- the Texas Clean Air  
Act (TCAA). The current SIP and SIP-approved portions of Title 30, Texas  
Administrative Code (TAC) Chapters 106 and 116 implement the requirements of the 
TCAA and provide the basis to regulate 1-hour NO2 for major and minor sources.2  


                                                            
1 75Federal Register 6474, Primary National Ambient Air Quality Standards for Nitrogen Dioxide, 


Final Rule, February 9, 2010. 
2 30 TAC Section 116.110 requires an authorization to construct or modify a facility. Section 


116.111 requires an applicant to demonstrate control technology and protectiveness before a permit can 
be issued.  Computer modeling may be required as part of the demonstration.  These rules apply to minor 


1-Hour NO2  July 22, 2010 	 Page 1 


5-10







 
 


In addition, the TCAA directs the commission to comply with the federal Clean Air Act  
(FCAA). The FCAA requires the state to develop a SIP that includes an air permit  
program. The program must regulate the construction and modification of any stationary 
source to assure the NAAQS are achieved; bring nonattainment areas into and maintain  
attainment of the NAAQS; and to prevent significant deterioration of air quality. The EPA 
has developed a NSR program that encompasses the statutory and regulatory 
programs that regulate the construction and modification of stationary sources as 
provided under FCAA section 110(a)(2)(C), FCAA Title I, parts C and D, and 40 Code of  
Federal Regulations (CFR) Sections 51.160 through 51.166. 
 
	  As of April 12, 2010, applicants must demonstrate compliance with the 1-hour 


NAAQS.  
 
 Applies to new and modified facilities with increases of nitrogen oxide 


(NOx)/NO2.Applies to major and minor sources. 
 


 Any permit and standard permit/PBR registration under technical review that  
specifically requires a NAAQS or NO2 NAAQS compliance demonstration3  
must demonstrate compliance with the 1-hour NO2 standard. 
 


 The Air Permits Division (APD) will evaluate all standard permits and permits 
by rule (PBRs) to determine whether an hourly NO2 NAAQS analysis would  
be appropriate and needed to confirm claims or amend these permitting tiers.   


 
	  Major source applicability is the first part of the permit technical review.  The 


significance level remains at 40 tons per year.  
 
 If projects "net out" of major NSR review, minor NSR review is still required  


for facilities with new or increased emissions. 
 
EPA Guidance 


On June 29, 2010, EPA released guidance concerning implementation of the 1-hour  
NO2 NAAQS for the NSR PSD program.4  While the EPA focuses its discussion on the 


                                                                                                                                                                                                
and major sources. Additional requirements  are contained in Sections 116.150-151 and 116.160-163 for 
major sources and major modifications. At this time: 30 TAC §106.512.Stationary Engines and Turbines  
(not any associated §106.352 small combustion devices or §106.492 Flares at this time); 30 TAC 
§116.617 State Pollution Control Project Standard Permit; 30 TAC §116.620 Installation and/Modification  
of Oil and Gas Facilities (only with engines which are using §106.512 per the standard permit 
requirements). 


3 At this time: 30 TAC §106.512.Stationary Engines and Turbines  (not any associated §106.352 
small combustion devices or §106.492 Flares at this time); 30 TAC §116.617 State Pollution Control 
Project Standard Permit; 30 TAC §116.620 Installation and/Modification of Oil and Gas Facilities (only  
with engines which are using §106.512 per the standard permit requirements). 


4 http://www.epa.gov/nsr/documents/20100629no2guidance.pdf  
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prevention of significant deterioration (PSD) portion of the NSR program, the TCEQ 
continues to base implementation of the state minor source program on EPA’s major 
source guidance as applicable.  


	  Stephen D. Page Memorandum, June 29, 2010, Guidance Concerning the 
Implementation of the 1-hour NO2 NAAQS for the Prevention of Significant 
Deterioration Program (Page Memo). 
 


	  Anna Marie Wood Memorandum, June 28, 2010, General Guidance for  
Implementing the 1-hour NO2 National Ambient Air Quality Standard in 
Prevention of Significant Deterioration Permits, Including an Interim 1-hour NO2 


Significant Impact Level (Wood Memo.) 
 


	  Tyler Fox Memorandum, June 28, 2010, Applicability of Appendix W Modeling  
Guidance for the 1-hour NO2 National Ambient Air Quality Standard (Fox Memo). 
 


In addition, on July 15, 2010, EPA conducted a webinar that discussed the guidance  
contained in the memorandum and answered questions e-mailed from participants.5 


 


 
Air Permits Division (APD) Interpretation of EPA Guidance 
 
The APD will apply the EPA guidance on a case-by-case basis.  There are many areas  
that require technical judgment and coordination with EPA.  Following are some general 
comments permit reviewers and applicants should be aware of concerning EPA’s  
interim guidance and APD’s interim implementation:  
 
Page Memo  
 
Pages 1-2. EPA focuses the discussion on PSD and does not directly refer to minor  
NSR. To meet TCAA and FCAA requirements and ensure consistency with the current 
permitting process, the APD continues to consider EPA’s major source guidance as  
applicable to implement the state minor NSR program. 
 
Wood Memo  
 
Page 3. Introduction.  The EPA explains that as of April 12, 2010, applicants must 
demonstrate that proposed emissions increase will not cause or contribute to a NAAQS 
violation. Applicants and reviewers must evaluate new and increased NOx/ NO2 


                                                            
5  http://www.epa.gov/apti/webinars/WEBINAR-NO2%20Policy%20Guidance_7-15-2010.pdf and 


http://www.epa.gov/apti/webinars/WEBINAR-Part2_NO2_ModelingGuidance_15July2010.pdf   
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emissions associated with a project to satisfy this requirement.  Air dispersion modeling 
may be required as applicable to support the evaluation. Modeling procedures for major 
or minor projects must be preapproved through development and review of a modeling 
checklist or protocol with the applicant, permit reviewer and modeling staff.  Applicants 
must send major source (PSD) modeling protocols to EPA Region 6 as well.    
 
Page 5. Air Quality Based Emission Limitations.  The TCEQ's three-tier best available  
control technology (BACT) process is equivalent to EPA's top-down process.  APD is  
currently updating pollution control guidance and will provide a draft to stakeholders for 
comment. 
 
Pages 5-6. 
 
 	 Demonstrating Compliance...Cause or Contribute.  APD will use the EPA 1-hour 


interim NO2 SIL to determine when a project would cause or contribute to a 
modeled NAAQS violation. However, if the model predicts a violation but the 
project is not significant, the APD may request that the applicant provide the 
sources that were predicted to cause the violation if this information was not 
included in the modeling output.     
 


 	 Mitigating Violations with Air Quality “Offsets.”  While EPA refers to “offsets” the 
emission reductions required for PSD in 40 CFR 165(b)(3) are not the same as  
the mandatory offsets required for nonattainment review.  See 30 TAC Section 
116.161. Applicants can mitigate modeled adverse impacts by such actions as  
direct emissions reductions, emission reductions through enhanced control, 
enforceable permit conditions, and increasing stack height according to Good 
Engineering Practice. 
 


Pages 10-11. Significant Emissions Rate (SER).  The SER is used to determine 
applicability of major NSR to new or modified sources of NO2. While projects can net 
out of major NSR, they must be evaluated under TCEQ rules for minor NSR.  This 
would include a BACT and impacts evaluation. 
 
Pages 11-13.  Interim 1-hour SIL (also referred to as de minimis impact).  The APD will 
use the EPA interim 1-hour NO2 SIL of 4 ppb. This value equates to 7.5 µg/m3 at 25° C 
and 760 mm Hg. Before EPA provided its SIL, the APD advised applicants to use the  
SIL developed by NESCAUM (Northeast States for Coordinated Air Use Management).  
However, any modeling already submitted or in progress based on that SIL (10 µg/m3) 
will not need to be reaccomplished.  For the public record applicants can refer to EPA’s 
and APD’s guidance in their air quality analysis to justify the use of an interim SIL. 
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Page 12. Use of the Interim SIL. Results from the SCREEN3 model may be used for  
major and minor projects. For minor NSR, the applicant may compare the interim de 
minimis to 
 
	  the highest modeled 1-hour NO2 concentration predicted across all receptors 


based on 1-year of APD designated meteorological dataset for the project, or  
 


 	 the highest of the 5-year average of the maximum modeled 1-hour NO2 


concentration predicted each year at each receptor based on the APD 
designated 5-year meteorological dataset for the project. 


 
If the project is less than or equal to the de minimis, no further review is needed.  If the 
project concentrations exceed the de minimis value, a site-wide NO2 NAAQS analysis 
must be performed. 
 
Fox Memo  
 
Page 14.  Introduction.  EPA provides general guidance in 40 CFR Part 51 Appendix W  
on how to conduct an air quality analysis.  In the Fox memo, EPA clarifies guidance 
contained in Appendix W that does not specifically address procedures for the 1-hour  
NO2 NAAQS, and provides selected interim implementation guidance. In general 
 
	  For major NSR, follow EPA guidance contained in the referenced EPA 


memoranda as annotated by APD. 
 


	  Do not back calculate from an annual concentration to obtain a 1-hour  
concentration. 
 


	  Design the size of the receptor grid to be large enough to show that  
concentrations are decreasing from the site. 
 


	  Include nearby off-property emissions in the inventory, as applicable. Obtain a 
short-term 1-hour NO2 retrieval from the PSDB to a maximum distance of 50 
kilometers from the site. For PSD, include any technically complete (sent to 2nd 
Public Notice) or recently issued permits, as applicable.   
 


	  Provide air quality data in the area near the proposed facility. The air quality is 
the ambient background concentration that is added to the maximum predicted 
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concentration. It is the applicant's burden to determine the air quality data to be 
used in the air quality analysis and demonstrate its representativeness.  
 
o 	 The division will provide interim background concentrations for screening 


purposes. Applicants should contact the modeling staff for assistance 
regarding refined background concentrations.  
 


 	 Use conservative screening background concentrations for projects that exceed 
the de minimis concentration. 
 
o 	 For PBR / standard permit demonstrations, as applicable.  Add the screening 


background concentration for the county/region to the predicted concentration 
from the project. If the project plus background is less than or equal to 188 
μg/m³, the demonstration is complete. 
 


o 	 For case-by-case minor source permitting. Follow the procedure for PBR / 
standard permits with prior approval.  The applicant must demonstrate that 
the procedure is appropriate based on factors such as 
 
 Total NO2 emissions at the site 


 
 Facility location and dispersion parameters 


 
 Previous approved modeling results 
 


 6	 Round concentrations to be compared to the NAAQS  to the nearest whole number 
or 1 ppb (decimals 0.5 and greater are rounded up to the nearest whole number, and 
any decimal lower than 0.5 is rounded down to the nearest whole number). 


 
 	 Ratio method. Adjust predicted concentrations from site wide 1-hour emissions  


from other pollutants of combustion. For example, 1-hour SO2 or CO  
concentrations used as a surrogate for 1-hour NO2 concentrations. 
 
o 	 Develop appropriate ratios.7 Example, [NO2  ߯ = (NO2 Q) ( SO2  ) ÷ (SO2 Q)]. 


 
o Add 	 NO2 background concentrations to the adjusted SO2 or CO max


߯


imum 
surrogate concentration. If the project plus background is less than or equal to  
188 μg/m³, the demonstration is complete. 
 


                                                            
6 40 CFR 50 Appen


߯
dix S, 4.2  Rounding Conventions for the 1-hour Primary NO2 NAAQS 



7 Q = emissions;  = concentrations. 
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 	 Use of nearby ambient monitored data -- Planned maintenance, startup, 
shutdown (MSS). 
 
o 	 The site cannot be new and all facilities must have been operating.  


 
o 	 Applicants must demonstrate that the hourly NO2 emission rate being 


requested for the planned MSS maximum allowable emission rate table 
(MAERT) is a value that actually occurred (within approximately plus or minus  
10%). 
 


o	  Applicants can identify the closest NO2 ambient air monitor to the site. 
 
 If a monitor is within approximately 10 kilometers (~ 6 miles), the applicant  


must obtain and provide the highest 1-hour NO2 concentration within at  
least the most recent three years of complete data, as well as the period 
of time the emissions actually occurred.  
 


 If the highest concentration exceeds the 1-hour NO2 NAAQS, or a monitor 
is not within approximately 10 kilometers (~ 6 miles), the applicant must 
coordinate with the permit reviewer to request a modeling meeting or  
conference call with the permit reviewer and modeling staff to determine 
an alternative approach to demonstrate compliance.  This approach may  
require refining the monitored data to account for the form of the standard,  
obtaining representative monitoring data from another location, and/or 
modeling. 
 


	  Uses of nearby ambient monitored data -- PBR/standard permit 
Production/Operation. 
 
o	  The site cannot be new and all facilities must have been operating.  


 
o	  Applicants can identify the closest NO2 ambient air monitor to the site. 


 
 If a monitor is within approximately 10 kilometers (~6 miles), the applicant  


must obtain and provide the highest 1-hour NO2 concentration within at  
least the most recent three years of complete data, as well as the period 
of time the emissions actually occurred. 
 


 If the highest concentration exceeds the 1-hour NO2 NAAQS, or a monitor 
is not within approximately 10 kilometers (~ 6 miles), the applicant must 
coordinate with the air dispersion modeling team to request a modeling 
meeting or conference call with modeling staff to determine an alternative 
approach to demonstrate compliance.  This approach may require refining 
the monitored data to account for the form of the standard, obtaining 
representative monitoring data from another location, and/or modeling. 
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Page 15. SCREEN3 can be used for major and minor projects. APD must preapprove 
the use of SCREEN3 for multiple facilities if the applicant proposes non-standard 
modeling techniques.8   The Industrial Source Complex model with Plume Rise Model 
Enhancements (ISC-PRIME) can be used for minor projects. 
 
Page 15. Tier 2. The NOx / NO2 conversion factor of 75% may be used for PSD and 
minor source screening (SCREEN3) or refined modeling (ISC-PRIME or AERMOD, as  
applicable). 
 
Page 15. Tier 3. Applicants must submit protocols and APD and EPA must preapprove  
the use of the ozone limiting method (OLM) or the Plume Volume Molar Ratio Method 
(PVMRM). This requirement applies to major and minor projects.  
 
Page 18. Emission Inventories.  Applicants can obtain 1-hour NO2 emission rates for 
off-property sources from the Point Source Database (PSDB).  Permit reviewers can 
advise applicants to include emission rates from authorized facilities that are not 
included in the PSDB as applicable.    


                                                            
8 Some standard techniques: use the stack with the worst-case dispersion as a representative 


stack. Assume project maximum emissions are emitted from the representative stack. Or, one run for 
each facility using the maximum hourly emission rate and 1) sum the predicted concentrations from 
overlapping grids or 2) sum the highest concentration anywhere on the grid from each run to determine 
the maximum concentration. Use the following equation to determine the worst-case stack: M =  hs V Ts 
÷ Q  where 
M = a parameter that accounts for the relative influence of stack height, plume rise, and emission rate on 
concentrations; 
hs = the physical stack height in meters; 
V = (π/4) d 2 


s vs = stack gas flow rate in cubic meters per second;  
ds = inside stack diameter  in meters; 
vs = stack gas exit velocity in meters per second;  
Ts = the stack gas exit temperature in Kelvin; and, 
Q = pollutant emission rate in grams per second. 
 
The stack that has the lowest value of M is used as  a representative stack. The sum of the emissions 
from all stacks is assumed to be emitted from the representative stack; that is, the stack whose 
parameters resulted in the lowest value of M.  
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Interim 1-Hour NO2 Screening Background Concentrations  
in micrograms per cubic meter (µg/m3)1 


Region / Specific 
County2 


Screening 
Background 


Region / Specific 
County 


Screening 
Background 


1 70 10 70 
Jefferson 90 
Orange 70 


2 70 


3 70 11 70 
Travis 85 


4 70 12 70 
Dallas 104 Brazoria 75 
Ellis 85 Galveston 75 


Tarrant 107 Harris 120 
Montgomery 75 


5 70 13 70 
Titus 90 Bexar 100 
Rusk 90 


6 70 14 70 
El Paso 124 Nueces 90 


7 70 15 70 
Hildalgo 100 


8 70 16 70 
Webb 100 


9 70 
Freestone 90 
Limestone 90 


These values are conservative and based on available ambient monitoring design 
values (2007-2009) and may change as more research is conducted and/or data 
obtained. 


If a value is too conservative, contact the Air Dispersion Modeling Team to determine if 
a more refined background concentration is available. 


1 Use the value for the region the project will be located in, or county if listed 
2 NAAQS in 188 µg/m3 converted from parts per billion based on standard temperature and pressure 
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Texas Natural Resource Conservation Commission
INTEROFFICE MEMORANDUM


TO: DATE:NSRPD Staff August 3, 1998


FROM: Dom Ruggeri, Team Leader
Air Dispersion Modeling Team (ADMT)


SUBJECT: Modeling Guidance for Exemption 106.512 (Formerly SE 6)


If an applicant meets the general requirements to claim an exemption under this rule, the applicant
must demonstrate that emissions from an exempted source will not cause or contribute to a
violation of the NO  NAAQS [106.512(6)].  One of the methods to show compliance with the NO2             2


NAAQS involves dispersion modeling [106.512(6)(A)].  The applicant can use the following
procedure to conduct the modeling demonstration:


Step 1.  Determine the long-term hourly emission rate for each source.
Use the applicable NO /NO  ratio in Figure 1:  30 TAC §106.512(6)(A) to adjust the hourly rate2 x


for each source.


Step 2.  Determine if the NO  de minimis is exceeded.2


Use EPA’s SCREEN3 or ISCST3 model to determine if the new or modified sources’ emissions
will exceed the NO  de minimis of 1 Fg/m .  If the predicted concentration is # 1 Fg/m , the2


3           3


demonstration is complete.  If not, go to Step 3.


Step 3.  Determine the background concentration from the Screening Background Concentrations
table (attached).  If the predicted concentration plus background is # 100 Fg/m , the3


demonstration is complete.  If not, a full state NAAQS analysis may be required if the screening
background concentration cannot be refined to a more representative value.  Go to Step 4.


Step 4.  Determine if there is a NO  monitor in the county.  If not, go to Step 5.  2


Obtain a background concentration from a representative monitor in the county.  Use the most
recent annual concentration from the Aerometric Information Retrieval System (AIRS)
[www.epa.gov/airsweb/monreps.htm] that is based on at least 6570 hours of observations.  


Convert the concentration from ppm to Fg/m  by multiplying the AIRS concentration by 1887.3


If the predicted concentration plus the monitored background concentration is # 100 Fg/m , the3


demonstration is complete.  If not, a full state NAAQS analysis may be required.  Contact the
ADMT staff for modeling guidance. 


Step 5.  Contact the ADMT staff for assistance in developing a representative background
concentration.  If the predicted concentration plus a representative background concentration is
# 100 Fg/m , the demonstration is complete.  If not, a full state NAAQS analysis may be3


required.  Contact the ADMT staff for modeling guidance. 


Attachment
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SCREENING BACKGROUND CONCENTRATIONS
NO2


August, 1998


Note:  Use regional values unless concentrations for a specific county are provided.


Regional Background / Specific County Background - Annual Concentration (Fg/m )3


Region 1 Region 2  20 Region3 Region 4  Region 5 Region 6  20 Region 7 Region 8 
20 20 20 20 20 20


Potter Lubbock Wichita Collin Rusk El Paso Ector
25 25 25 25 30 70 35


Dallas Smith
55 25


Denton Titus
25 30


Ellis
25


Tarrant
40


Regional Background / Specific County Background - Annual Concentration (Fg/m )3


Region 9 Region 10 Region 11 Region 12 Region 13 Region 14 Region 15 Region 16
20 20 20 20 20 20 20 20


Bell Jefferson Fayette Brazoria Bexar Nueces Cameron Webb
40 35 30 35 50 35 30 25


Limestone Orange Travis Chambers Victoria Hidalgo
25 35 45 25 25 30


McLennan Williamson Ft. Bend 
30 25 35


Robertson Galveston
35 30


Harris
60


Montgomery
25
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Figure 1: 30 TAC 106.512(6)(A)  


 


NOx Emission Rate (Q) 


Device g/hp-hr NO2/NOx Ratio 


IC Engine Less than 2.0 0.4 


IC Engine 2.0 thru 10.0 0.15 + (0.5/Q) 


IC Engine Greater than 10.0 0.2 


Turbines 0.25 


IC Engine with catalytic converter 0.85 
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Appendix B


Screening Factors and Ratio Techniques


Screening Factors. For averaging times greater than one hour, the maximum concentration will


generally be less than the 1-hour value. Use the factors in Table B-1 to convert point and volume


source related concentrations (EPA, 1992a and ADMT memo on the ADMT Internet page for


lead modeling). Do not use the multiplying factors to obtain concentrations from area sources for


averaging times greater than one hour. Concentrations close to an area source will not vary as


much as those for point and volume sources in response to varying wind directions, and the


meteorological conditions which are likely to give maximum 1-hour concentration can persist for


several hours. Therefore, to be conservative, ADMT recommends that the maximum 1-hour


concentrations for area sources be assumed to apply for averaging periods out to 24 hours.


          Table B - 1. Multiplying Factors 


to Convert 1-Hour Point and Volume Source 


   Concentrations to Other Averaging Times 


Averaging Time Multiplying Factor


3-Hour 0.9


8-Hour 0.7


24-Hour 0.4*


Quarterly 0.2*


Annual 0.08*


* Can be used for area sources.


Ratio Technique 1. This technique uses a unit emission rate (1 pound per hour or 1 gram per


second) to determine if the maximum contribution from each permitted source when added


together, independent of time and space, could exceed a standard or ESL. This is a conservative


procedure since the maximum concentration from all sources modeled concurrently cannot be


more than the sum of the maximum concentration from each source modeled separately.


Each source is evaluated separately with a unit emission rate, such as 1 pound per hour or 1 gram


per second; the source's actual location; and the source's proposed stack parameters represented


in the permit application. In the ISC models this is done by setting up a separate source group for
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each source. The SCREEN model can also be used for this demonstration with a separate


SCREEN model run for each source.


The maximum predicted concentration for each source is then multiplied by the appropriate


emission rate factor for each source and for each pollutant. The emission rate factor is the ratio of


the approved emission rate divided by the unit emission rate. 


The sum of the maximum concentrations (for each pollutant, independent of time and space) is


then compared with the threshold of concern for each pollutant. If the sum for any pollutant is


greater than that value, then refined modeling may be required and if so, enter the emission rate


for each source for this pollutant  into the model for additional evaluation so that time and space


are considered. 


Determining individual source contributions to the ALL source group maximum concentration in


the ISC model is not appropriate unless there is only one source or the pollutants are emitted in


exactly the same amount for all sources, or pollutants are emitted in exactly the same ratio for all


sources.


Ratio Technique 2. One pollutant is modeled for all sources with TNRCC approved emission


rates and stack parameters. Other TNRCC approved pollutant emission rates are then compared


with the modeled pollutant emission rate to determine the source which has the maximum ratio.


This maximum ratio is then multiplied by the predicted maximum off-property concentration for


the pollutant modeled. If the resulting maximum concentration exceeds a value of concern, then


additional refined modeling may be needed and, if so, enter the emission rate for each source of


this pollutant into the model.


Ambient Ratio Method. The EPA adopted a new method to predict annual NO  concentrations2


[GAQM, Section 6.2.3 (EPA, 1995a)] that can be applied during screening modeling or refined


modeling. This method consists of two approaches. One approach applies a conversion factor to


the emission rate, and the other applies a conversion factor to the predicted concentration. The


process is outlined in the following steps that do not need to be applied in sequence.


Step 1: Assume total conversion of NO  to NO . Use the NO  emission rate as a surrogate for X  2  X


the NO  emission rate. Conduct screening or refined modeling, as applicable. This approach is 2


conservative but is not realistic. If the concentration exceeds the de minimis or NAAQS (with


background concentration added), go to Step 2.
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Step 2: Apply a conversion factor to the predicted concentration.


Step 2a: Assume limited conversion of NO  to NO . Multiply the predicted annual NO X  2  X


concentration by the national default of 0.75. This approach is conservative. If additional


refinement is needed, go to Step 2b if applicable. 


Step 2b: Obtain a representative factor for conversion of NO  to NO . Multiply the predicted X  2


annual NO  concentration by a measured NO / NO   ratio obtained from a site-specific or X  2  X


representative regional air monitor.


Step 3: Apply a conversion factor to the emission rate.


Step 3a: Assume limited conversion of NO  to NO . Multiply the NO  emission rate by the X  2 X


national default of 0.75. This approach is conservative. Conduct screening or refined modeling, as


applicable. If additional refinement is needed, go to Step 3b, if applicable. 


Step 3b: Obtain a representative factor for conversion of NO  to NO . Multiply the emission rate X 2


by a measured NO / NO  ratio obtained from a site-specific or representative regional monitor.2 X


Conduct screening or refined modeling, as applicable.
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You are here: EPA Home Air and Radiation National Ambient Air Quality Standards (NAAQS)


National Ambient Air Quality Standards (NAAQS)


The Clean Air Act, which was last amended in 1990, requires EPA to set National Ambient Air Quality Standards (40 CFR part 50) 
for pollutants considered harmful to public health and the environment. The Clean Air Act identifies two types of national ambient 
air quality standards. Primary standards provide public health protection, including protecting the health of "sensitive" 
populations such as asthmatics, children, and the elderly. Secondary standards provide public welfare protection, including 
protection against decreased visibility and damage to animals, crops, vegetation, and buildings.


EPA has set National Ambient Air Quality Standards for six principal pollutants, which are called "criteria" pollutants. They are 
listed below. Units of measure for the standards are parts per million (ppm) by volume, parts per billion (ppb) by volume, and 


micrograms per cubic meter of air (µg/m3). 


Pollutant 
[final rule cite]


Primary/  
Secondary


Averaging 
Time Level Form


Carbon Monoxide 
[76 FR 54294, Aug 31, 
2011] 


primary
8-hour 9 ppm Not to be exceeded more than 


once per year1-hour 35 ppm


Lead 
[73 FR 66964, Nov 12, 
2008] 


primary and  
secondary


Rolling 3 
month 
average


0.15 μg/m3 
(1) Not to be exceeded


Nitrogen Dioxide 
[75 FR 6474, Feb 9, 2010] 
[61 FR 52852, Oct 8, 1996]


primary 1-hour 100 ppb 98th percentile, averaged over 3 
years


primary and 
secondary Annual 53 ppb (2) Annual Mean


Ozone 
[73 FR 16436, Mar 27, 
2008]


primary and  
secondary 8-hour 0.075 ppm (3)


Annual fourth-highest daily 
maximum 8-hr concentration, 
averaged over 3 years


Particle Pollution 
[71 FR 61144,  
Oct 17, 2006]


PM2.5
primary and  
secondary


Annual 15 μg/m3 annual mean, averaged over 3 
years


24-hour 35 μg/m3 98th percentile, averaged over 3 
years


PM10
primary and 
secondary 24-hour 150 μg/m3


Not to be exceeded more than 
once per year on average over 3 
years


Sulfur Dioxide 
[75 FR 35520, Jun 22, 2010] 
[38 FR 25678, Sept 14, 
1973]


primary 1-hour 75 ppb (4)
99th percentile of 1-hour daily 
maximum concentrations, 
averaged over 3 years


secondary 3-hour 0.5 ppm Not to be exceeded more than 
once per year


as of October 2011


(1) Final rule signed October 15, 2008.  The 1978 lead standard (1.5 µg/m3 as a quarterly average) remains in effect until one year after an area is 
designated for the 2008 standard, except that in areas designated nonattainment for the 1978, the 1978 standard remains in effect until 
implementation plans to attain or maintain the 2008 standard are approved.


(2) The official level of the annual NO2 standard is 0.053 ppm, equal to 53 ppb, which is shown here for the purpose of clearer comparison to the 1-
hour standard.


(3) Final rule signed March 12, 2008.  The 1997 ozone standard (0.08 ppm, annual fourth-highest daily maximum 8-hour concentration, averaged over 
3 years) and related implementation rules remain in place.  In 1997, EPA revoked the 1-hour ozone standard (0.12 ppm, not to be exceeded more than 
once per year) in all areas, although some areas have continued obligations under that standard (“anti-backsliding”).  The 1-hour ozone standard is 
attained when the expected number of days per calendar year with maximum hourly average concentrations above 0.12 ppm is less than or equal to 1.


(4) Final rule signed June 2, 2010.  The 1971 annual and 24-hour SO2 standards were revoked in that same rulemaking.  However, these standards 
remain in effect until one year after an area is designated for the 2010 standard, except in areas designated nonattainment for the 1971 standards, 
where the 1971 standards remain in effect until implementation plans to attain or maintain the 2010 standard are approved.


See historical tables of NAAQS standards


Carbon Monoxide
Lead
Nitrogen Dioxide
Ozone
Particle Pollution
Sulfur Dioxide


 


Air and Radiation


http://www.epa.gov/air/criteria.html
Last updated on Tuesday, November 08, 2011


Page 1 of 1National Ambient Air Quality Standards (NAAQS) | Air and Radiation | US EPA


12/19/2011http://www.epa.gov/air/criteria.html
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Mont Belvieu Gas Plant  Standard Permit Revision 
Lone Star NGL Fractionators LLC  September 2015 


ATTACHMENT 6 
SUPPORTING DOCUMENTATION 


 
STANDARD PERMIT REVISION 


 
MONT BELVIEU GAS PLANT 


 
LONE STAR NGL FRACTIONATORS LLC 


 
 


Description Page 
 
Letter Confirming Withdrawal of Non-Rule Standard Permit Registration,  


dated February 25, 2015 ............................................................................. 6-1 


FRAC I and FRAC II Standard Permit 93813, dated July 24, 2013 ........................ 6-3 


30 TAC Chapter 116, Subchapter F: Standard Permits ........................................... 6-6 


30 TAC Chapter 116.610 Applicability ...................................................... 6-7 


30 TAC Chapter 116.611 Registration to Use a Standard Permit............... 6-9 


30 TAC Chapter 116.614 Standard Permit Fees ......................................... 6-11 


30 TAC Chapter 116.615 General Conditions ............................................ 6-11 


30 TAC Chapter 116.620 Installation and/or Modification of 


Oil and Gas Facilities ..................................................................... 6-15 


AP-42 Table 1.4-1:  Emission Factors for Nitrogen Oxides (NOX) and Carbon    


 Monoxide (CO) from Natural Gas Combustion ......................................... 6-26 


AP-42 Table 1.4-2:  Emission Factors for Criteria Pollutants and Greenhouse    


 Gases from Natural Gas Combustion ......................................................... 6-27 


AP-42 Table 1.4-3:  Emission Factors for Speciated Organic Compounds    


 from Natural Gas Combustion .................................................................... 6-28 


AP-42 Chapter 5.2:  Transportation and Marketing of Petroleum Liquids .............. 6-30 


Facility/Compound Specific Fugitive Emission Factors Table, TCEQ  


 Guidance Document for Equipment Leak Fugitives, dated  


 October 2000 ............................................................................................... 6-47 


Control Efficiencies for TCEQ Leak Detection and Repair Programs .................... 6-50 


Flare Factors ............................................................................................................ 6-51 


Table 1 Emission Standards (g/kW-hr) from 40 CFR 89.112(a) (NSPS IIII) ......... 6-52 
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Bryan W. Shaw, Ph.D., Chairman 
Carlos Rubinstein, Commissioner 
Toby Baker, Commissioner 
Zak Covar, Executive Director 


TEXAS COMMISSION ON ENVIRONMENTAL QUALITY 
Protecting Texas by Reducing and Preventing Pollution 


 


P.O. Box 13087   •   Austin, Texas 78711-3087   •   512-239-1000   •   tceq.texas.gov 


How is our customer service?     tceq.texas.gov/customersurvey 
printed on recycled paper 


 


July 24, 2013 
MR CLINT COWAN 
SENIOR DIRECTOR OF ENVIRONMENT 
800 E SONTERRA BLVD STE 400 
SAN ANTONIO TX  78258-3941    
 
Standard Permit Registration Number:   93813 Renewal Date: December 13, 2020 
Location 9850 Fm 1942 Rd 
City/County:   Baytown, Chambers County 
Project Description/Unit:  Update Emission Representations for the FRAC I Plant at the 


Lone Star NGL Mont Belvieu Gas Plant 
Regulated Entity Number:   RN106018260 
Customer Reference Number:   CN604309419 
New or Existing Site:   Existing 
Oil and Gas Standard Permit (Non-rule)  Effective Date: 02/27/2011 
 
Lone Star NGL Fractionators, LLC  has registered the emissions associated with the update of 
emission representations for the FRAC I Plant at the Lone Star NGL Mont Belvieu Gas Plant 
under the standard permit listed above as authorized by the Commissioners pursuant to Title 30 
Texas Administrative Code § 116.602 (30 TAC § 116.602).  Emissions are listed on the attached 
table. For rule information see www.tceq.texas.gov/permitting/air/nav/standard.html.  
 
Planned MSS emissions for miscellaneous activities have been reviewed. These authorized MSS 
emissions are included on the emissions table. No other planned MSS emissions have been 
represented or reviewed.  
 
The company is also reminded that these facilities may be subject to and must comply with 
other state and federal air quality requirements. 
 
If you have questions, please contact Ms. Donna Wurst at (512) 239-5258. This action is taken 
under the authority delegated by the Executive Director of the TCEQ. 
 
Sincerely, 


 
Anne M. Inman, P.E., Manager 
Rule Registrations Section 
Air Permits Division 
 
cc: Air Section Manager, Region 12 - Houston 
 
Project Number: 192808 
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SUBCHAPTER F:  STANDARD PERMITS 
§§116.601 - 116.606, 116.610, 116.611, 116.614, 


116.615, 116.617, 116.620 
Effective April 17, 2014 


§116.601.  Types of Standard Permits.


(a) For the purposes of this chapter a standard permit is either: 


(1) one that was adopted by the commission in accordance with Texas 
Government Code, Chapter 2001, Subchapter B, into this subchapter; or  


(2) one that is issued by the commission in accordance with §116.603 of 
this title (relating to Public Participation in Issuance of Standard Permits).  


(b) Any standard permit in this subchapter adopted by the commission shall 
remain in effect until it is repealed under the APA. If any adopted standard permit is 
repealed and replaced, facilities may continue to be authorized until the date of 
registration required by subsection (e) of this section.  


(c) A registration to use a standard permit adopted by the commission in this 
subchapter shall be renewed by the applicant under the requirements of §116.604 of this 
title (relating to Duration and Renewal of Registrations to use Standard Permits) by the 
tenth anniversary of the date of the original registration.  


(d) If a standard permit in this subchapter adopted by the commission is repealed 
and replaced, with no changes, by a standard permit issued by the commission, any 
existing registration to use the repealed standard permit will be automatically converted 
to a registration to use the new standard permit, if the facility continues to meet the 
requirements. An automatically converted registration to use a standard permit shall be 
renewed by the applicant under the requirements of §116.604 of this title by the tenth 
anniversary of the date of the new registration.  


(e) If a standard permit adopted by the commission in this subchapter is repealed 
and replaced with a standard permit issued by the commission, and the requirements of 
the standard permit are changed in the process, persons registered to use the repealed 
standard permit shall register to use the issued standard permit by the later of either the 
deadline established in the issued standard permit, or the tenth anniversary of the 
original registration. The commission shall notify, in writing, all persons registered to 
use the repealed standard permit of the date by which a new registration must be 
submitted. Persons not wishing to register for the issued standard permit shall have the 
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(2) Before the date the facility is required to comply with the amendment, 
the standard permit, as it read before the amendment, applies to the facility. 


(3) The commission will consider the following when determining whether 
to amend or revoke a standard permit: 


(A) whether a condition of air pollution exists; 


(B) the applicability of other state or federal standards that apply or 
will apply to the types of facilities covered by the standard permit; 


(C) requests from the regulated community or the public to amend 
or revoke a standard permit consistent with the requirements of the TCAA; and 


(D) whether the standard permit requires best available control 
technology. 


(e) The commission may require, upon issuance of an amended standard permit, 
or on a date otherwise provided, the owner or operator of a facility to submit a 
registration to use the amended standard permit in accordance with the requirements of 
§116.611 of this title (relating to Registration to Use a Standard Permit).


(f) If the commission revokes a standard permit, it will provide written notice to 
affected registrants prior to the revocation of the standard permit. The notice will advise 
registrants that they must apply for a permit under this chapter or qualify for an 
authorization under Chapter 106 of this title (relating to Exemptions from Permitting). 


(g) The issuance, amendment, or revocation of a standard permit or the issuance, 
renewal, or revocation of a registration to use a standard permit is not subject to Texas 
Government Code, Chapter 2001. 


Adopted December 16, 1999 Effective January 11, 2000 


§116.606.  Delegation.


The commission may delegate to the executive director any authority in this 
subchapter. 


Adopted December 16, 1999 Effective January 11, 2000 


§116.610.  Applicability.
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(a) Under the Texas Clean Air Act, §382.051, a project that meets the 
requirements for a standard permit listed in this subchapter or issued by the 
commission is hereby entitled to the standard permit, provided the following conditions 
listed in this section are met. For the purposes of this subchapter, project means the 
construction or modification of a facility or a group of facilities submitted under the 
same registration.  


 
(1) Any project that results in a net increase in emissions of air 


contaminants from the project other than water, nitrogen, ethane, hydrogen, oxygen, or 
greenhouse gases (GHGs) as defined in §101.1 of this title (relating to Definitions), or 
those for which a national ambient air quality standard has been established must meet 
the emission limitations of §106.261 of this title (relating to Facilities (Emission 
Limitations)), unless otherwise specified by a particular standard permit.  


 
(2) Construction or operation of the project must be commenced prior to 


the effective date of a revision to this subchapter under which the project would no 
longer meet the requirements for a standard permit.  


 
(3) The proposed project must comply with the applicable provisions of 


the Federal Clean Air Act (FCAA), §111 (concerning New Source Performance Standards) 
as listed under 40 Code of Federal Regulations (CFR) Part 60, promulgated by the 
United States Environmental Protection Agency (EPA).  


 
(4) The proposed project must comply with the applicable provisions of 


FCAA, §112 (concerning Hazardous Air Pollutants) as listed under 40 CFR Part 61, 
promulgated by the EPA.  


 
(5) The proposed project must comply with the applicable maximum 


achievable control technology standards as listed under 40 CFR Part 63, promulgated by 
the EPA under FCAA, §112 or as listed under Chapter 113, Subchapter C of this title 
(relating to National Emissions Standards for Hazardous Air Pollutants for Source 
Categories (FCAA, §112, 40 CFR Part 63)).  


 
(6) If subject to Chapter 101, Subchapter H, Division 3 of this title (relating 


to Mass Emissions Cap and Trade Program) the proposed facility, group of facilities, or 
account must obtain allocations to operate.  


 
(b) Any project that constitutes a new major stationary source or major 


modification as defined in §116.12 of this title (relating to Nonattainment and 
Prevention of Significant Deterioration Review Definitions) because of emissions of air 
contaminants other than greenhouse gases is subject to the requirements of §116.110 of 
this title (relating to Applicability) rather than this subchapter. Notwithstanding any 
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provision in any specific standard permit to the contrary, any project that constitutes a 
new major stationary source or major modification which is subject to Subchapter B, 
Division 6 of this chapter (relating to Prevention of Significant Deterioration Review) 
due solely to emissions of greenhouse gases may use a standard permit under this 
chapter for air contaminants that are not greenhouse gases. 


(c) Persons may not circumvent by artificial limitations the requirements of 
§116.110 of this title.


(d) Any project involving a proposed affected source (as defined in §116.15(1) of 
this title (relating to Section 112(g) Definitions)) shall comply with all applicable 
requirements under Subchapter E of this chapter (relating to Hazardous Air Pollutants: 
Regulations Governing Constructed or Reconstructed Major Sources (FCAA, §112(g), 40 
CFR Part 63)). Affected sources subject to Subchapter E of this chapter may use a 
standard permit under this subchapter only if the terms and conditions of the specific 
standard permit meet the requirements of Subchapter E of this chapter. 


Adopted March 26, 2014 Effective April 17, 2014 


§116.611. Registration to Use a Standard Permit.


(a) If required, registration to use a standard permit shall be sent by certified 
mail, return receipt requested, or hand delivered to the executive director, the 
appropriate commission regional office, and any local air pollution program with 
jurisdiction, before a standard permit can be used. The registration must be submitted 
on the required form and must document compliance with the requirements of this 
section, including, but not limited to:  


(1) the basis of emission estimates; 


(2) quantification of all emission increases and decreases associated with 
the project being registered;  


(3) sufficient information as may be necessary to demonstrate that the 
project will comply with §116.610(b) of this title (relating to Applicability);  


(4) information that describes efforts to be taken to minimize any 
collateral emissions increases that will result from the project;  


(5) a description of the project and related process; and 


(6) a description of any equipment being installed. 


6-9







Texas Commission on Environmental Quality Page 8 
Chapter 116 - Control of Air Pollution by Permits 
  for New Construction or Modification 


(b) Construction may begin any time after receipt of written notification from the 
executive director that there are no objections or 45 days after receipt by the executive 
director of the registration, whichever occurs first, except where a different time period 
is specified for a particular standard permit or the source obtains a prevention of 
significant deterioration permit for greenhouse gases as provided in §116.164(a) of this 
title (relating to Prevention of Significant Deterioration Applicability for Greenhouse 
Gases Sources).  


(c) In order to avoid applicability of Chapter 122 of this title (relating to Federal 
Operating Permits), a certified registration shall be submitted. The certified registration 
must state the maximum allowable emission rates and must include documentation of 
the basis of emission estimates and a written statement by the registrant certifying that 
the maximum emission rates listed on the registration reflect the reasonably anticipated 
maximums for operation of the facility. The certified registration shall be amended if the 
basis of the emission estimates changes or the maximum emission rates listed on the 
registration no longer reflect the reasonably anticipated maximums for operation of the 
facility. The certified registration shall be submitted to the executive director; to the 
appropriate commission regional office; and to all local air pollution control agencies 
having jurisdiction over the site. Certified registrations must also be maintained in 
accordance with the requirements of §116.115 of this title (relating to General and 
Special Conditions).  


(1) Certified registrations established prior to December 11, 2002, shall be 
submitted on or before February 3, 2003.  


(2) Certified registrations established on or after December 11, 2002, shall 
be submitted no later than the date of operation. 


(3) Certified registrations established for greenhouse gases (as defined in 
§101.1 of this title (relating to Definitions)) on or after the effective date of EPA's final
action approving amendments to §122.122 of this title (relating to Potential to Emit) 
into the State Implementation Plan shall be submitted:  


(A) for existing sites that emit or have the potential to emit 
greenhouse gases, no later than 12 months after the effective date of EPA's final action 
approving amendments to §122.122 of this title as a revision to the Federal Operating 
Permits Program; or 


(B) for new sites that emit or have the potential to emit greenhouse 
gases, no later than the date of operation.  
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Adopted March 26, 2014 Effective April 17, 2014 
 
§116.614.  Standard Permit Fees. 


 
Any person who registers to use a standard permit or an amended standard 


permit, or to renew a registration to use a standard permit shall remit, at the time of 
registration, a flat fee of $900 for each standard permit being registered, unless 
otherwise specified in a particular standard permit. No fee is required if a registration is 
automatically renewed by the commission. All standard permit fees will be remitted in 
the form of a check, certified check, electronic funds transfer, or money order made 
payable to the Texas Commission on Environmental Quality (TCEQ) and delivered with 
the permit registration to the TCEQ, P.O. Box 13088, MC 214, Austin, Texas 78711-3087. 
No fees will be refunded. 
 
Adopted September 25, 2002 Effective October 20, 2002 
 
§116.615.  General Conditions. 


 
The following general conditions are applicable to holders of standard permits, 


but will not necessarily be specifically stated within the standard permit document. 
 
(1) Protection of public health and welfare. The emissions from the facility, 


including dockside vessel emissions, must comply with all applicable rules and 
regulations of the commission adopted under Texas Health and Safety Code, Chapter 
382, and with the intent of the Texas Clean Air Act (TCAA), including protection of 
health and property of the public. 


 
(2) Standard permit representations. All representations with regard to 


construction plans, operating procedures, and maximum emission rates in any 
registration for a standard permit become conditions upon which the facility or changes 
thereto, must be constructed and operated. It is unlawful for any person to vary from 
such representations if the change will affect that person's right to claim a standard 
permit under this section. Any change in condition such that a person is no longer 
eligible to claim a standard permit under this section requires proper authorization 
under §116.110 of this title (relating to Applicability). If the facility remains eligible for a 
standard permit, the owner or operator of the facility shall notify the executive director 
of any change in conditions which will result in a change in the method of control of 
emissions, a change in the character of the emissions, or an increase in the discharge of 
the various emissions as compared to the representations in the original registration or 
any previous notification of a change in representations. Notice of changes in 
representations must be received by the executive director no later than 30 days after 
the change. 
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(3) Standard permit in lieu of permit amendment. All changes authorized 


by standard permit to a facility previously permitted under §116.110 of this title shall be 
administratively incorporated into that facility's permit at such time as the permit is 
amended or renewed. 


 
(4) Construction progress. Start of construction, construction 


interruptions exceeding 45 days, and completion of construction shall be reported to the 
appropriate regional office not later than 15 working days after occurrence of the event, 
except where a different time period is specified for a particular standard permit. 


 
(5) Start-up notification. 


 
(A) The appropriate air program regional office of the commission 


and any other air pollution control agency having jurisdiction shall be notified prior to 
the commencement of operations of the facilities authorized by a standard permit in 
such a manner that a representative of the executive director may be present. 


 
(B) For phased construction, which may involve a series of units 


commencing operations at different times, the owner or operator of the facility shall 
provide separate notification for the commencement of operations for each unit. 


 
(C) Prior to beginning operations of the facilities authorized by the 


permit, the permit holder shall identify to the Office of Permitting, Remediation, and 
Registration, the source or sources of allowances to be utilized for compliance with 
Chapter 101, Subchapter H, Division 3 of this title (relating to Mass Emissions Cap and 
Trade Program). 


 
(D) A particular standard permit may modify start-up notification 


requirements. 
 
(6) Sampling requirements. If sampling of stacks or process vents is 


required, the standard permit holder shall contact the commission's appropriate 
regional office and any other air pollution control agency having jurisdiction prior to 
sampling to obtain the proper data forms and procedures. All sampling and testing 
procedures must be approved by the executive director and coordinated with the 
regional representatives of the commission. The standard permit holder is also 
responsible for providing sampling facilities and conducting the sampling operations or 
contracting with an independent sampling consultant. 


 
(7) Equivalency of methods. The standard permit holder shall demonstrate 


or otherwise justify the equivalency of emission control methods, sampling or other 
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emission testing methods, and monitoring methods proposed as alternatives to methods 
indicated in the conditions of the standard permit. Alternative methods must be applied 
for in writing and must be reviewed and approved by the executive director prior to their 
use in fulfilling any requirements of the standard permit. 


 
(8) Recordkeeping. A copy of the standard permit along with information 


and data sufficient to demonstrate applicability of and compliance with the standard 
permit shall be maintained in a file at the plant site and made available at the request of 
representatives of the executive director, the United States Environmental Protection 
Agency, or any air pollution control agency having jurisdiction. For facilities that 
normally operate unattended, this information shall be maintained at the nearest staffed 
location within Texas specified by the standard permit holder in the standard permit 
registration. This information must include, but is not limited to, production records 
and operating hours. Additional recordkeeping requirements may be specified in the 
conditions of the standard permit. Information and data sufficient to demonstrate 
applicability of and compliance with the standard permit must be retained for at least 
two years following the date that the information or data is obtained. The copy of the 
standard permit must be maintained as a permanent record. 


 
(9) Maintenance of emission control. The facilities covered by the standard 


permit may not be operated unless all air pollution emission capture and abatement 
equipment is maintained in good working order and operating properly during normal 
facility operations. Notification for emissions events and scheduled maintenance shall 
be made in accordance with §101.201 and §101.211 of this title (relating to Emissions 
Event Reporting and Recordkeeping Requirements; and Scheduled Maintenance, 
Startup, and Shutdown Reporting and Recordkeeping Requirements). 


 
(10) Compliance with rules. Registration of a standard permit by a 


standard permit applicant constitutes an acknowledgment and agreement that the 
holder will comply with all rules, regulations, and orders of the commission issued in 
conformity with the TCAA and the conditions precedent to the claiming of the standard 
permit. If more than one state or federal rule or regulation or permit condition are 
applicable, the most stringent limit or condition shall govern. Acceptance includes 
consent to the entrance of commission employees and designated representatives of any 
air pollution control agency having jurisdiction into the permitted premises at 
reasonable times to investigate conditions relating to the emission or concentration of 
air contaminants, including compliance with the standard permit. 


 
(11) Distance limitations, setbacks, and buffer zones. Notwithstanding any 


requirement in any standard permit, if a standard permit for a facility requires a 
distance, setback, or buffer from other property or structures as a condition of the 
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permit, the determination of whether the distance, setback, or buffer is satisfied shall be 
made on the basis of conditions existing at the earlier of: 


 
(A) the date new construction, expansion, or modification of a 


facility begins; or 
 
(B) the date any application or notice of intent is first filed with the 


commission to obtain approval for the construction or operation of the facility. 
 
Adopted February 21, 2007 Effective March 15, 2007 
 
§116.617.  State Pollution Control Project Standard Permit. 


 
(a) Scope and applicability. 


 
(1) This standard permit applies to pollution control projects undertaken 


voluntarily or as required by any governmental standard, that reduce or maintain 
currently authorized emission rates for facilities authorized by a permit, standard 
permit, or permit by rule. 


 
(2) The project may include: 


 
(A) the installation or replacement of emissions control equipment; 
 
(B) the implementation or change to control techniques; or 
 
(C) the substitution of compounds used in manufacturing 


processes.  
 
(3) This standard permit must not be used to authorize the installation of 


emission control equipment or the implementation of a control technique that:  
 
(A) constitutes the complete replacement of an existing production 


facility or reconstruction of a production facility as defined in 40 Code of Federal 
Regulations §60.15(b)(1) and (c); or 


 
(B) the executive director determines there are health effects 


concerns or the potential to exceed a national ambient air quality standard criteria 
pollutant or contaminant that results from an increase in emissions of any air 
contaminant until those concerns are addressed by the registrant to the satisfaction of 
the executive director; or  
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§116.620.  Installation and/or Modification of Oil and Gas Facilities.


(a) Emission specifications. 


(1) Venting or flaring more than 0.3 long tons per day of total sulfur shall 
not be allowed. 


(2) No facility shall be allowed to emit total uncontrolled emissions of 
sulfur compounds, except sulfur dioxide (SO2), from all vents (excluding process 
fugitives emissions) equal to or greater than four pounds per hour unless the vapors are 
collected and routed to a flare. 


(3) Any vent, excluding any safety relief valves that discharge to the 
atmosphere only as a result of fire or failure of utilities, emitting sulfur compounds 
other than SO2 shall be at least 20 feet above ground level. 


(4) New or modified internal combustion reciprocating engines or gas 
turbines permitted under this standard permit shall satisfy all of the requirements of 
§106.512 of this title (relating to Stationary Engines and Turbines), except that
registration using the Form PI-7 or PI-8 shall not be required. Emissions from engines 
or turbines shall be limited to the amounts found in §106.4(a)(1) of this title (relating to 
Requirements for Permitting by Rule). 


(5) Total Volatile Organic Compound (VOC) emissions from a natural gas 
glycol dehydration unit shall not exceed ten tons per year (tpy) unless the vapors are 
collected and controlled in accordance with subsection (b)(2) of this section. 


(6) Any combustion unit (excluding flares, internal combustion engines, or 
natural gas turbines), with a design maximum heat input greater than 40 million British 
thermal units (Btu) per hour (using lower heating values) shall not emit more than 0.06 
pounds of nitrogen oxides per million Btu. 


(7) No facility which is less than 500 feet from the nearest off-plant 
receptor shall be allowed to emit uncontrolled VOC process fugitive emissions equal to 
or greater than ten tpy, but less than 25 tpy, unless the equipment is inspected and 
repaired according to subsection (c)(1) of this section. 


(8) No facility which is 500 feet or more from the nearest off-plant 
receptor shall be allowed to emit uncontrolled VOC process fugitive emissions equal to 
or greater than 25 tpy unless the equipment is inspected and repaired according to 
subsection (c)(1) of this section. 
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(9) No facility which is less than 500 feet from the nearest off-plant 


receptor shall be allowed to emit uncontrolled VOC process fugitive emissions equal to 
or greater than 25 tpy unless the equipment is inspected and repaired according to 
subsection (c)(2) of this section. 


 
(10) No facility shall be allowed to emit uncontrolled VOC process fugitive 


emissions equal to or greater than 40 tpy unless the equipment is inspected and repaired 
according to subsection (c)(2) of this section. 


 
(11) No facility which is located less than 1/4 mile from the nearest off-


plant receptor shall be allowed to emit hydrogen sulfide H2S or SO2 process fugitive 
emissions unless the equipment is inspected and repaired according to subsection (c)(3) 
of this section. No facility which is located at least 1/4 mile from the nearest off-plant 
receptor shall be allowed to emit H2S or SO2 process fugitive emissions unless the 
equipment is inspected and repaired according to subsection (c)(3) of this section or 
unless the H2S or SO2 emissions are monitored with ambient property line monitors 
according to subsection (e)(1) of this section. Components in sweet crude oil or gas 
service as defined by Chapter 101 of this title (relating to General Air Quality Rules) are 
exempt from these limitations. 


 
(12) Flares shall be designed and operated in accordance with 40 Code of 


Federal Regulations (CFR), Part 60.18 or equivalent standard approved by the 
commission, including specifications of minimum heating values of waste gas, 
maximum tip velocity, and pilot flame monitoring. If necessary to ensure adequate 
combustion, sufficient gas shall be added to make the gases combustible. An infrared 
monitor is considered equivalent to a thermocouple for flame monitoring purposes. An 
automatic ignition system may be used in lieu of a continuous pilot. 


 
(13) Appropriate documentation shall be submitted to demonstrate that 


compliance with the Prevention of Significant Deterioration (PSD) and nonattainment 
new source review provisions of the FCAA, Parts C and D, and regulations promulgated 
thereunder, and with Subchapter C of this chapter (relating to Hazardous Air Pollutants: 
Regulations Governing Constructed or Reconstructed Major Sources (FCAA, §112(g), 40 
CFR Part 63)) are being met. The oil and gas facility shall be required to meet the 
requirements of Subchapter B of this chapter (relating to New Source Review Permits) 
instead of this subchapter if a PSD or nonattainment permit or a review under 
Subchapter C of this chapter is required. 


 
(14) Documentation shall be submitted to demonstrate compliance with 


applicable New Source Performance Standards (NSPS, 40 CFR Part 60). 
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(15) Documentation shall be submitted to demonstrate compliance with 
applicable National Emission Standards for Hazardous Air Pollution (NESHAP, 40 CFR 
Part 61). 


 
(16) Documentation shall be submitted to demonstrate compliance with 


applicable maximum achievable control technology standards as listed under 40 CFR 
Part 63, promulgated by the EPA under FCAA, §112 or as listed in Chapter 113, 
Subchapter C of this title (relating to National Emissions Standards for Hazardous Air 
Pollutants for Source Categories (FCAA §112, 40 CFR Part 63)). 


 
(17) New and increased emissions shall not cause or contribute to a 


violation of any National Ambient Air Quality Standard or regulation property line 
standards as specified in Chapters 111, 112, and 113 of this title (relating to Control of Air 
Pollution from Visible Emissions and Particulate Matter; Control of Air Pollution from 
Sulfur Compounds; and Control of Air Pollution from Toxic Materials). Engineering 
judgment and/or computerized air dispersion modeling may be used in this 
demonstration. To show compliance with §116.610(a)(1) of this title (relating to 
Applicability) for H2S emissions from process vents, ten milligrams per cubic meter 
shall be used as the "L" value instead of the value represented by §116.610(a)(1) of this 
title. 


 
(18) Fuel for all combustion units and flare pilots shall be sweet natural 


gas or liquid petroleum gas, fuel gas containing no more than ten grains of total sulfur 
per 100 dry standard cubic feet (dscf), or field gas. If field gas contains more than 1.5 
grains of H2S or 30 grains total sulfur compounds per 100 dscf, the operator shall 
maintain records, including at least quarterly measurements of fuel H2S and total sulfur 
content, which demonstrate that the annual SO2 emissions from the facility do not 
exceed the limitations listed in the standard permit registration. If a flare is the only 
combustion unit on a property, the operator shall not be required to maintain such 
records on flare pilot gas. 


 
(b) Control requirements. 


 
(1) Floating roofs or equivalent controls shall be required on all new or 


modified storage tanks, other than pressurized tanks which meet §106.476 of this title 
(relating to Pressurized Tanks or Tanks Vented to Control), unless the tank is less than 
25,000 gallons in nominal size or the vapor pressure of the compound to be stored in 
the tank is less than 0.5 pounds per square inch absolute (psia) at maximum short-term 
storage temperature. 
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(A) For internal floating roofs, mechanical shoe primary seal or 
liquid-mounted primary seal or a vapor-mounted primary with rim-mounted secondary 
seal shall be used. 


 
(B) Mechanical shoe or liquid-mounted primary seals shall include 


a rim-mounted secondary seal on all external floating roofs tanks. Vapor-mounted 
primary seals will not be accepted. 


 
(C) All floating roof tanks shall comply with the requirements under 


§115.112(a)(2)(A) - (F) of this title (relating to Control Requirements). 
 
(D) In lieu of a floating roof, tank emissions may be routed to: 


 
(i) a destruction device such that a minimum VOC 


destruction efficiency of 98% is achieved; or 
 
(ii) a vapor recovery system such that a minimum VOC 


recovery efficiency of 95% is achieved. 
 
(E) Independent of the permits by rule listed in this paragraph, if 


the emissions from any fixed roof tank exceed ten tpy of VOC or ten tpy of sulfur 
compounds, the tank emissions shall be routed to a destruction device, vapor recovery 
unit, or equivalent method of control that meets the requirements listed in 
subparagraph (D) of this paragraph. 


 
(2) The VOC emissions from a natural gas glycol dehydration unit shall be 


controlled as follows. 
 
(A) If total uncontrolled VOC emissions are equal to or greater than 


ten tpy, but less than 50 tpy, a minimum of 80% by weight minimum control efficiency 
shall be achieved by either operating a condenser and a separator (or flash tank), vapor 
recovery unit, destruction device, or equivalent control device. 


 
(B) If total uncontrolled VOC emissions are equal to or greater than 


50 tpy, a minimum of: 
 
(i) 98% by weight minimum destruction efficiency shall be 


achieved by a destruction device or equivalent; or 
 
(ii) 95% by weight minimum control efficiency shall be 


achieved by a vapor recovery system or equivalent. 
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(c) Inspection requirements. 
 
(1) Owners or operators who are subject to subsection (a)(7) or (8) of this 


section shall comply with the following requirements. 
 
(A) No component shall be allowed to have a VOC leak for more 


than 15 days after the leak is detected to exceed a VOC concentration greater than 
10,000 parts per million by volume (ppmv) above background as methane, propane, or 
hexane, or the dripping or exuding of process fluid based on sight, smell, or sound for all 
components. The VOC fugitive emission components which contact process fluids where 
the VOCs have an aggregate partial pressure or vapor pressure of less than 0.5 psia at 
100 degrees Fahrenheit are exempt from this requirement. If VOC fugitive emission 
components are in service where the operating pressure is at least 0.725 pounds per 
square inch (psi) (five kilopascals (Kpa)) below ambient pressure, then these 
components are also exempt from this requirement as long as the equipment is 
identified in a list that is made available upon request by the agency representatives, the 
EPA, or any other air pollution agency having jurisdiction. All piping and valves two 
inches nominal size and smaller, unless subject to federal NSPS requiring a fugitive VOC 
emissions leak detection and repair program or Chapter 115 of this title (relating to 
Control of Air Pollution from Volatile Organic Compounds), are also exempt from this 
requirement. 
 


(B) All technically feasible repairs shall be made to repair a VOC 
leaking process fugitive component within 15 days after the leak is detected. If the repair 
of a component would require a unit shutdown, the repair may be delayed until the next 
scheduled shutdown. All leaking components which cannot be repaired until a 
scheduled shutdown shall be identified for such repair by tagging. The executive 
director, at his discretion, may require early unit shutdown or other appropriate action 
based on the number and severity of tagged leaks awaiting shutdown. 


 
(C) New and reworked underground process pipelines containing 


VOCs shall contain no buried valves such that process fugitive emission inspection and 
repair is rendered impractical. 


 
(D) To the extent that good engineering practice will permit, new 


and reworked valves and piping connections in VOC service shall be so located to be 
reasonably accessible for leak-checking during plant operation. Valves elevated more 
than two meters above a support surface will be considered non-accessible and shall be 
identified in a list to be made available upon request. 


 
(E) New and reworked piping connections in VOC service shall be 


welded or flanged. Screwed connections are permissible only on piping smaller than 
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two-inch diameter. No later than the next scheduled quarterly monitoring after initial 
installation or replacement, all new or reworked connections shall be gas-tested or 
hydraulically-tested at no less than normal operating pressure and adjustments made as 
necessary to obtain leak-free performance. Flanges in VOC service shall be inspected by 
visual, audible, and/or olfactory means at least weekly by operating personnel walk-
through. 


 
(F) Each open-ended valve or line in VOC service, other than a valve 


or line used for safety relief, shall be equipped with a cap, blind flange, plug, or a second 
valve. Except during sampling, the second valve shall be closed. 


 
(G) Accessible valves in VOC service shall be monitored by 


leak-checking for fugitive emissions at least quarterly using an approved gas analyzer.  
For valves equipped with rupture discs, a pressure gauge shall be installed between the 
relief valve and rupture disc to monitor disc integrity. All leaking discs shall be replaced 
at the earliest opportunity, but no later than the next process shutdown.  
Sealless/leakless valves (including, but not limited to, welded bonnet bellows and 
diaphragm valves) and relief valves equipped with a rupture disc or venting to a control 
device are exempt from monitoring. 


 
(H) Dual pump seals with barrier fluid at higher pressure than 


process pressure, seals degassing to vent control systems kept in good working order, or 
seals equipped with an automatic seal failure detection and alarm system, submerged 
pumps, or sealless pumps (including, but not limited to, diaphragm, canned, or 
magnetic driven pumps) are exempt from monitoring. 


 
(I) All other pump and compressor seals emitting VOC shall be 


monitored with an approved gas analyzer at least quarterly. 
 
(J) After completion of the required quarterly inspections for a 


period of at least two years, the operator of the oil and gas facility may request in writing 
to the Office of Permitting, Remediation, and Registration that the monitoring schedule 
be revised based on the percent of valves leaking. The percent of valves leaking shall be 
determined by dividing the sum of valves leaking during current monitoring and valves 
for which repair has been delayed by the total number of valves subject to the 
requirements. 
 
This request shall include all data that has been developed to justify the following 
modifications in the monitoring schedule. 


 
(i) After two consecutive quarterly leak detection periods 


with the percent of valves leaking equal to or less than 2.0%, an owner or operator may 
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begin to skip one of the quarterly leak detection periods for the valves in gas/vapor and 
light liquid service. 


 
(ii) After five consecutive quarterly leak detection periods 


with the percent of valves leaking equal to or less than 2.0%, an owner or operator may 
begin to skip three of the quarterly leak detection periods for the valves in gas/vapor and 
light liquid service. 


 
(2) Owners or operators who are subject to subsection (a)(9) or (10) of this 


section shall comply with the following requirements. 
 
(A) No component shall be allowed to have a VOC leak for more 


than 15 days after the leak is found which exceeds a VOC concentration greater than 500 
ppmv for all components except pumps and compressors and greater than 2,000 ppmv 
for pumps and compressors above background as methane, propane, or hexane, or the 
dripping or exuding of process fluid based on sight, smell, or sound. The VOC fugitive 
emission components which contact process fluids where the VOCs have an aggregate 
partial pressure or vapor pressure of less than 0.044 psia at 100 degrees Fahrenheit are 
exempt from this requirement. If VOC fugitive emission components are in service 
where the operating pressure is at least 0.725 psi (five Kpa) below ambient pressure, 
these components are also exempt from this requirement as long as the equipment is 
identified in a list that is made available upon request by agency representatives, the 
EPA, or any air pollution control agency having jurisdiction. All piping and valves two 
inches nominal size and smaller are also exempt from this requirement. 


 
(B) All technically feasible repairs shall be made to repair a VOC 


leaking process fugitive component within 15 days after the leak is detected. If the repair 
of a component would require a unit shutdown, the repair may be delayed until the next 
scheduled shutdown. All leaking components which cannot be repaired until a 
scheduled shutdown shall be identified for such repair by tagging. The executive 
director, at his or her discretion, may require early unit shutdown or other appropriate 
action based on the number and severity of tagged leaks awaiting shutdown. 


 
(C) New and reworked underground process pipelines containing 


VOCs shall contain no buried valves such that process fugitive emission inspection and 
repair is rendered impractical. 


 
(D) To the extent that good engineering practice will permit, new 


and reworked valves and piping connections in VOC service shall be so located to be 
reasonably accessible for leak-checking during plant operation. Valves elevated more 
than two meters above a support surface will be considered non-accessible and shall be 
identified in a list to be made available upon request. 
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(E) New and reworked piping connections in VOC service shall be 


welded or flanged. Screwed connections are permissible only on piping smaller than 
two-inch diameter. No later than the next scheduled quarterly monitoring after initial 
installation or replacement, all new or reworked connections shall be gas-tested or 
hydraulically-tested at no less than normal operating pressure and adjustments made as 
necessary to obtain leak-free performance. Flanges in VOC service shall be inspected by 
visual, audible, and/or olfactory means at least weekly by operating personnel walk-
through. 


 
(F) Each open-ended valve or line in VOC service, other than a valve 


or line used for safety relief, shall be equipped with a cap, blind flange, plug, or a second 
valve. Except during sampling, the second valve shall be closed. 


 
(G) Accessible valves in VOC service shall be monitored by 


leak-checking for fugitive emissions at least quarterly using an approved gas analyzer. 
For valves equipped with rupture discs, a pressure gauge shall be installed between the 
relief valve and rupture disc to monitor disc integrity. All leaking discs shall be replaced 
at the earliest opportunity, but no later than the next process shutdown. 
Sealless/leakless valves (including, but not limited to, welded bonnet bellows and 
diaphragm valves) and relief valves equipped with a rupture disc or venting to a control 
device are exempt from monitoring. 


 
(H) Dual pump seals with barrier fluid at higher pressure than 


process pressure, seals degassing to vent control systems kept in good working order or 
seals equipped with an automatic seal failure detection and alarm system, submerged 
pumps, or sealless pumps (including, but not limited to, diaphragm, canned, or 
magnetic driven pumps) are exempt from monitoring. 


 
(I) All other pump and compressor seals emitting VOC shall be 


monitored with an approved gas analyzer at least quarterly. 
 
(J) After completion of the required quarterly inspections for a 


period of at least two years, the operator of the oil and gas facility may request in writing 
to the Office of Permitting, Remediation, and Registration that the monitoring schedule 
be revised based on the percent of valves leaking. The percent of valves leaking shall be 
determined by dividing the sum of valves leaking during current monitoring and valves 
for which repair has been delayed by the total number of valves subject to the 
requirements. This request shall include all data that has been developed to justify the 
following modifications in the monitoring schedule. 
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(i) After two consecutive quarterly leak detection periods 
with the percent of valves leaking equal to or less than 2.0%, an owner or operator may 
begin to skip one of the quarterly leak detection periods for the valves in gas/vapor and 
light liquid service. 


 
(ii) After five consecutive quarterly leak detection periods 


with the percent of valves leaking equal to or less than 2.0%, an owner or operator may 
begin to skip three of the quarterly leak detection periods for the valves in gas/vapor and 
light liquid service. 


 
(K) A directed maintenance program shall be used and consist of 


the repair and maintenance of VOC fugitive emission components assisted 
simultaneously by the use of an approved gas analyzer such that a minimum 
concentration of leaking VOC is obtained for each component being maintained. 
Replaced components shall be remonitored within 30 days of being placed back into 
VOC service. 


 
(3) For owners and operators who are subject to the applicable parts of 


subsection (a)(11) of this section, auditory and visual checks for SO2 and H2S leaks 
within the operating area shall be made every day. Immediately, but no later than eight 
hours upon detection of a leak, operating personnel shall take the following actions: 


 
(A) isolate the leak; and 
 
(B) commence repair or replacement of the leaking component; or 
 
(C) use a leak collection/containment system to prevent the leak 


until repair or replacement can be made if immediate repair is not possible. 
 
(d) Approved test methods. 


 
(1) An approved gas analyzer used for the VOC fugitive inspection and 


repair requirement in subsection (c) of this section, shall conform to requirements listed 
in 40 CFR §60.485(a) and (b). 


 
(2) Tutweiler analysis or equivalent shall be used to determine the H2S 


content as required under subsections (a) and (e) of this section. 
 
(3) Proper operation of any condenser used as a VOC emissions control 


device to comply with subsection (a)(5) of this section shall be tested to demonstrate 
compliance with the minimum control efficiency. Sampling shall occur within 60 days 
after start-up of new or modified facilities. The permittee shall contact the Engineering 
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Services Section, Office of Compliance and Enforcement 45 days prior to sampling for 
approval of sampling protocol. The appropriate regional office in the region where the 
source is located shall also be contacted 45 days prior to sampling to provide them the 
opportunity to view the sampling. Neither the regional office nor the Engineering 
Services Section, Office of Compliance and Enforcement personnel are required to view 
the testing. Sampling reports which comply with the provisions of the "TNRCC 
Sampling Procedures Manual," Chapter 14 ("Contents of Sampling Reports," dated 
January 1983 and revised July 1985), shall be distributed to the appropriate regional 
office, any local programs, and the Engineering Services Section, Office of Compliance 
and Enforcement. 


 
(e) Monitoring and recordkeeping requirements. 


 
(1) If the operator elects to install and maintain ambient H2S property line 


monitors to comply with subsection (a)(11) of this section, the monitors shall be 
approved by the Engineering Services Section, Office of Compliance and Enforcement 
office in Austin, and shall be capable of detecting and alarming at H2S concentrations of 
ten ppmv. Operations personnel shall perform an initial on-site inspection of the facility 
within 24 hours of initial alarm and take corrective actions as listed in subsection 
(c)(3)(A) - (C) of this section within eight hours of detection of a leak. 


 
(2) The results of the VOC leak detection and repair requirements shall be 


made available to the executive director or any air pollution control agency having 
jurisdiction upon request. Records, for all components, shall include: 


 
(A) appropriate dates; 
 
(B) test methods; 
 
(C) instrument readings; 
 
(D) repair results; and 
 
(E) corrective actions. Records of flange inspections are not 


required unless a leak is detected. 
 
(3) Records for repairs and replacements made due to inspections of H2S 


and SO2 components shall be maintained. 
 
(4) Records shall be kept for each production, processing, and pipeline 


tank battery or for each storage tank if not located at a tank battery, on a monthly basis, 
as follows: 
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(A) tank battery identification or storage tank identification, if not 


located at a tank battery; 
 
(B) compound stored; 
 
(C) monthly throughput in barrels/month; and 
 
(D) cumulative annual throughput, barrels/year. 


 
(5) A plan shall be submitted to show how ongoing compliance will be 


demonstrated for the efficiency requirements listed in subsection (b)(1)(D) of this 
section. The demonstration may include, but is not limited to, monitoring flowrates, 
temperatures, or other operating parameters. 


 
(6) Records shall be kept on at least a monthly basis of all production 


facility flow rates (in standard cubic feet per day) and total sulfur content of process 
vents or flares or gas processing streams. Total sulfur shall be calculated in long tons per 
day. 


 
(7) Records shall be kept of all ambient property line monitor alarms and 


shall include the date, time, duration, and cause of alarm, date and time of initial on-site 
inspection, and date and time of corrective actions taken. 
 


(8) All required records shall be made available to representatives of the 
agency, the EPA, or local air pollution control agencies upon request and be kept for at 
least two years. All required records shall be kept at the plant site, unless the plant site is 
unmanned during business hours. For plant sites ordinarily unmanned during business 
hours, the records shall be maintained at the nearest office in the state having day-to-
day operations control of the plant site. 
 
Adopted August 9, 2000 Effective September 4, 2000 


6-25







6-26







1.4-6 EMISSION FACTORS 7/98


TABLE 1.4-2.  EMISSION FACTORS FOR CRITERIA POLLUTANTS AND GREENHOUSE GASES
FROM NATURAL GAS COMBUSTIONa


Pollutant
Emission Factor


(lb/106 scf) Emission Factor Rating


CO2
b 120,000 A


Lead 0.0005 D


N2O (Uncontrolled) 2.2 E


N2O (Controlled-low-NOX burner) 0.64 E


PM (Total)c 7.6 D


PM (Condensable)c 5.7 D


PM (Filterable)c 1.9 B


SO2
d 0.6 A


TOC 11 B


Methane 2.3 B


VOC 5.5 C


a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  Data
are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply by 16.  To
convert from lb/106 scf to 1b/MMBtu, divide by 1,020.  The emission factors in this table may be
converted to other natural gas heating values by multiplying the given emission factor by the ratio of the
specified heating value to this average heating value.  TOC = Total Organic Compounds. 
VOC = Volatile Organic Compounds.    


b Based on approximately 100% conversion of fuel carbon to CO2.  CO2[lb/106 scf] = (3.67) (CON)
(C)(D), where CON = fractional conversion of fuel carbon to CO2, C = carbon content of fuel by weight
(0.76), and D = density of fuel, 4.2x104 lb/106 scf.


c All PM (total, condensible, and filterable) is assumed to be less than 1.0 micrometer in diameter. 
Therefore, the PM emission factors presented here may be used to estimate PM10, PM2.5 or PM1


emissions.  Total PM is the sum of the filterable PM and condensible PM.  Condensible PM is the
particulate matter collected using EPA Method 202 (or equivalent).  Filterable PM is the particulate
matter collected on, or prior to, the filter of an EPA Method 5 (or equivalent) sampling train.


d Based on 100% conversion of fuel sulfur to SO2.    
 Assumes sulfur content is natural gas of 2,000 grains/106 scf.  The SO2 emission factor in this table can


be converted to other natural gas sulfur contents by multiplying the SO2 emission factor by the ratio of
the site-specific sulfur content (grains/106 scf) to 2,000 grains/106 scf.
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTIONa


CAS No. Pollutant
Emission Factor


(lb/106 scf) Emission Factor Rating


91-57-6  2-Methylnaphthaleneb, c 2.4E-05 D


56-49-5 3-Methylchloranthreneb, c <1.8E-06 E


7,12-Dimethylbenz(a)anthraceneb,c <1.6E-05 E


83-32-9 Acenaphtheneb,c <1.8E-06 E


203-96-8 Acenaphthyleneb,c <1.8E-06 E


120-12-7 Anthraceneb,c <2.4E-06 E


56-55-3 Benz(a)anthraceneb,c <1.8E-06 E


71-43-2 Benzeneb 2.1E-03 B


50-32-8 Benzo(a)pyreneb,c <1.2E-06 E


205-99-2 Benzo(b)fluorantheneb,c <1.8E-06 E


191-24-2 Benzo(g,h,i)peryleneb,c <1.2E-06 E


205-82-3 Benzo(k)fluorantheneb,c <1.8E-06 E


106-97-8 Butane 2.1E+00 E


218-01-9 Chryseneb,c <1.8E-06 E


53-70-3 Dibenzo(a,h)anthraceneb,c <1.2E-06 E


25321-22-6 Dichlorobenzeneb 1.2E-03 E


74-84-0 Ethane 3.1E+00 E


206-44-0 Fluorantheneb,c 3.0E-06 E


86-73-7 Fluoreneb,c 2.8E-06 E


50-00-0 Formaldehydeb 7.5E-02 B


110-54-3 Hexaneb 1.8E+00 E


193-39-5 Indeno(1,2,3-cd)pyreneb,c <1.8E-06 E


91-20-3 Naphthaleneb 6.1E-04 E


109-66-0 Pentane 2.6E+00 E


85-01-8 Phenanathreneb,c 1.7E-05 D
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TABLE 1.4-3. EMISSION FACTORS FOR SPECIATED ORGANIC COMPOUNDS FROM
NATURAL GAS COMBUSTION (Continued)


CAS No. Pollutant
Emission Factor


(lb/106 scf) Emission Factor Rating


1.4-8 EMISSION FACTORS 7/98


74-98-6 Propane 1.6E+00 E


129-00-0 Pyreneb, c 5.0E-06 E


108-88-3 Tolueneb 3.4E-03 C


a Reference 11.  Units are in pounds of pollutant per million standard cubic feet of natural gas fired.  Data
are for all natural gas combustion sources.  To convert from lb/106 scf to kg/106 m3, multiply by 16.  To
convert from 1b/106 scf to lb/MMBtu, divide by 1,020.  Emission Factors preceeded with a less-than
symbol are based on method detection limits.


b Hazardous Air Pollutant (HAP) as defined by Section 112(b) of the Clean Air Act.
c HAP because it is Polycyclic Organic Matter (POM).  POM is a HAP as defined by Section 112(b) of


the Clean Air Act.
d The sum of individual organic compounds may exceed the VOC and TOC emission factors due to


differences in test methods and the availability of test data for each pollutant.
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6/08 Petroleum Industry 5.2-1


5.2  Transportation And Marketing Of Petroleum Liquids1-3


5.2.1  General


The transportation and marketing of petroleum liquids involve many distinct operations, each of
which represents a potential source of evaporation loss.  Crude oil is transported from production operations
to a refinery by tankers, barges, rail tank cars, tank trucks, and pipelines.  Refined petroleum products are
conveyed to fuel marketing terminals and petrochemical industries by these same modes.  From the fuel
marketing terminals, the fuels are delivered by tank trucks to service stations, commercial accounts, and local
bulk storage plants.  The final destination for gasoline is usually a motor vehicle gasoline tank.  Similar
distribution paths exist for fuel oils and other petroleum products.  A general depiction of these activities is
shown in Figure 5.2-1.


5.2.2  Emissions And Controls


Evaporative emissions from the transportation and marketing of petroleum liquids may be
considered, by storage equipment and mode of transportation used, in four categories:


1. Rail tank cars, tank trucks, and marine vessels:  loading, transit, and ballasting losses.
2. Service stations:  bulk fuel drop losses and underground tank breathing losses.
3. Motor vehicle tanks:  refueling losses.
4. Large storage tanks:  breathing, working, and standing storage losses.  (See Chapter 7, "Liquid


Storage Tanks".)


Evaporative and exhaust emissions are also associated with motor vehicle operation, and these topics
are discussed in AP-42 Volume II:  Mobile Sources.  


5.2.2.1  Rail Tank Cars, Tank Trucks, And Marine Vessels -
Emissions from these sources are from loading losses, ballasting losses, and transit losses.  


5.2.2.1.1  Loading Losses - 
Loading losses are the primary source of evaporative emissions from rail tank car, tank truck, and


marine vessel operations.  Loading losses occur as organic vapors in "empty" cargo tanks are displaced to the
atmosphere by the liquid being loaded into the tanks.  These vapors are a composite of (1) vapors formed in
the empty tank by evaporation of residual product from previous loads, (2) vapors transferred to the tank in
vapor balance systems as product is being unloaded, and (3) vapors generated in the tank as the new product
is being loaded.  The quantity of evaporative losses from loading operations is, therefore, a function of the
following parameters:  


-  Physical and chemical characteristics of the previous cargo;
-  Method of unloading the previous cargo;
-  Operations to transport the empty carrier to a loading terminal;
-  Method of loading the new cargo; and
-  Physical and chemical characteristics of the new cargo.


The principal methods of cargo carrier loading are illustrated in Figure 5.2-2, Figure 5.2-3, and Figure 5.2-4. 
In the splash loading method, the fill pipe dispensing the cargo is lowered only part way into the cargo tank. 
Significant turbulence and vapor/liquid contact occur during the splash 
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6/08 Petroleum Industry 5.2-3


Figure 5.2-2.  Splash loading method.


Figure 5.2-3.  Submerged fill pipe.


Figure 5.2-4.  Bottom loading.
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(1)


loading operation, resulting in high levels of vapor generation and loss.  If the turbulence is great enough,
liquid droplets will be entrained in the vented vapors.


  A second method of loading is submerged loading.  Two types are the submerged fill pipe method
and the bottom loading method.  In the submerged fill pipe method, the fill pipe extends almost to the bottom
of the cargo tank.  In the bottom loading method, a permanent fill pipe is attached to the cargo tank bottom. 
During most of submerged loading by both methods, the fill pipe opening is below the liquid surface level. 
Liquid turbulence is controlled significantly during submerged loading, resulting in much lower vapor
generation than encountered during splash loading.  


The recent loading history of a cargo carrier is just as important a factor in loading losses as the
method of loading.  If the carrier has carried a nonvolatile liquid such as fuel oil, or has just been cleaned, it
will contain vapor-free air.  If it has just carried gasoline and has not been vented, the air in the carrier tank
will contain volatile organic vapors, which will be expelled during the loading operation along with newly
generated vapors.  


Cargo carriers are sometimes designated to transport only one product, and in such cases are
practicing "dedicated service".  Dedicated gasoline cargo tanks return to a loading terminal containing air
fully or partially saturated with vapor from the previous load.  Cargo tanks may also be "switch loaded" with
various products, so that a nonvolatile product being loaded may expel the vapors remaining from a previous
load of a volatile product such as gasoline.  These circumstances vary with the type of cargo tank and with
the ownership of the carrier, the petroleum liquids being transported, geographic location, and season of the
year.  


One control measure for vapors displaced during liquid loading is called "vapor balance service", in
which the cargo tank retrieves the vapors displaced during product unloading at bulk plants or service
stations and transports the vapors back to the loading terminal.  Figure 5.2-5 shows a tank truck in vapor
balance service filling a service station underground tank and taking on displaced gasoline vapors for return
to the terminal.  A cargo tank returning to a bulk terminal in vapor balance service normally is saturated with
organic vapors, and the presence of these vapors at the start of submerged loading of the tanker truck results
in greater loading losses than encountered during nonvapor balance, or "normal", service.  Vapor balance
service is usually not practiced with marine vessels, although some vessels practice emission control by
means of vapor transfer within their own cargo tanks during ballasting operations, discussed below.


Emissions from loading petroleum liquid can be estimated (with a probable error of ±30 percent)4


using the following expression:


where:       


LL = loading loss, pounds per 1000 gallons (lb/103 gal) of liquid loaded                     


S = a saturation factor (see Table 5.2-1)
P = true vapor pressure of liquid loaded, pounds per square inch absolute (psia) 


(see Figure 7.1-5, Figure 7.1-6, and Table 7.1-2) 
 M = molecular weight of vapors, pounds per pound-mole (lb/lb-mole) (see Table 7.1-2)


T = temperature of bulk liquid loaded, °R (°F + 460)
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Figure 5.2-5.  Tank truck unloading into a service station underground storage tank and practicing
 "vapor balance" form of emission control.


Table 5.2-1.  SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUID
LOADING LOSSES


Cargo Carrier Mode Of Operation S Factor


Tank trucks and rail tank cars Submerged loading of a clean cargo tank 0.50


Submerged loading:  dedicated normal service 0.60


Submerged loading:  dedicated vapor balance
  service 1.00


Splash loading of a clean cargo tank 1.45


Splash loading:  dedicated normal service 1.45


Splash loading:  dedicated vapor balance service 1.00


Marine vesselsa Submerged loading:  ships 0.2


Submerged loading:  barges 0.5
a For products other than gasoline and crude oil.  For marine loading of gasoline, use factors from Table 5.2-


2.  For marine loading of crude oil, use Equations 2 and 3 and Table 5.2-3.
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Figure 5.2-6.  Tank truck loading with vapor recovery.


The saturation factor, S, represents the expelled vapor's fractional approach to saturation, and it accounts for the
variations observed in emission rates from the different unloading and loading methods.  Table 5.2-1 lists
suggested saturation factors.  


Emissions from controlled loading operations can be calculated by multiplying the uncontrolled emission
rate calculated in Equation 1 by an overall reduction efficiency term:


The overall reduction efficiency should account for the capture efficiency of the collection system as
well as both the control efficiency and any downtime of the control device.  Measures to reduce loading
emissions include selection of alternate loading methods and application of vapor recovery equipment.  The latter
captures organic vapors displaced during loading operations and recovers the vapors by the use of refrigeration,
absorption, adsorption, and/or compression.  The recovered product is piped back to storage.  Vapors can also
be controlled through combustion in a thermal oxidation unit, with no product recovery.  Figure 5.2-6
demonstrates the recovery of gasoline vapors from tank trucks during loading operations at bulk terminals.
Control efficiencies for the recovery units range from 90 to over 99 percent, depending on both the nature of the
vapors and the type of control equipment used.5-6  However, not all of the displaced vapors reach the control
device, because of leakage from both the tank truck and collection system.  The collection efficiency should be
assumed to be 99.2 percent for tanker trucks passing  the MACT-level annual leak test (not more than 1 inch
water column pressure change in 5 minutes after pressurizing to 18 inches water followed by pulling a vacuum
of 6 inches water).7  A collection efficiency of 98.7 percent (a 1.3 percent leakage rate) should be assumed for
trucks passing the NSPS-level annual test (3 inches pressure change)  A collection efficiency of  70 percent
should be assumed for trucks not passing one of these annual leak tests6.
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Sample Calculation - 


Loading losses (LL) from a gasoline tank truck in dedicated vapor balance service and practicing vapor
recovery would be calculated as follows, using Equation 1:


Design basis -


Cargo tank volume is 8000 gal
Gasoline Reid vapor pressure (RVP) is 9 psia
Product temperature is 80°F
Vapor recovery efficiency is 95 percent
Vapor collection efficiency is 98.7 percent (NSPS-level annual leak test)


Loading loss equation - 


where:


S = saturation factor (see Table 5.2-1) - 1.00
P = true vapor pressure of gasoline (see Figure 7.1-6) = 6.6 psia


M = molecular weight of gasoline vapors (see Table 7.1-2) = 66
T = temperature of gasoline = 540°R


eff = overall reduction efficiency (95 percent control x 98.7 percent collection) = 94 percent


Total loading losses are:


Measurements of gasoline loading losses from ships and barges have led to the development of emission
factors for these specific loading operations.8  These factors are presented in Table 5.2-2 
and should be used instead of Equation 1 for gasoline loading operations at marine terminals.  Factors are
expressed in units of milligrams per liter (mg/L) and pounds per 1000 gallons (lb/103 gal).
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Table 5.2-2 (Metric And English Units).  VOLATILE ORGANIC COMPOUND (VOC) EMISSION
FACTORS FOR GASOLINE LOADING OPERATIONS AT MARINE TERMINALSa


Vessel Tank
Condition Previous Cargo


Ships/Ocean Bargesb Bargesb


mg/L
Transferred


lb/103 gal
Transferred


mg/L
Transferred


lb/103 gal
Transferred


Uncleaned Volatilec 315 2.6 465 3.9


Ballasted Volatile 205 1.7 —d —d


Cleaned Volatile 180 1.5 ND ND


Gas-freed Volatile 85 0.7 ND ND


Any condition Nonvolatile 85 0.7 ND ND


Gas-freed Any cargo ND ND 245 2.0


Typical overall 
  situatione Any cargo 215 1.8 410 3.4


a References 2,9.  Factors are for both VOC emissions (which excludes methane and ethane) and total
organic emissions, because methane and ethane have been found to constitute a negligible weight fraction
of the evaporative emissions from  gasoline.  ND = no data.


b Ocean barges (tank compartment depth about 12.2 m [40 ft]) exhibit emission levels similar to tank ships. 
Shallow draft barges (compartment depth 3.0 to 3.7 m [10 to 12 ft]) exhibit higher emission levels.


c Volatile cargoes are those with a true vapor pressure greater than 10 kilopascals (kPa) (1.5 psia).
d Barges are usually not ballasted.
e Based on observation that 41% of tested ship compartments were uncleaned, 11% ballasted, 24% cleaned,


and 24% gas-freed.  For barges, 76% were uncleaned.


In addition to Equation 1, which estimates emissions from the loading of petroleum liquids, Equation
2 has been developed specifically for estimating emissions from the loading of crude oil into ships and ocean
barges:            


CL = CA + CG (2)


where:   


CL = total loading loss, lb/103 gal of crude oil loaded
CA = arrival emission factor, contributed by vapors in the empty tank compartment before loading,


lb/103 gal loaded (see Note below)
CG = generated emission factor, contributed by evaporation during loading, lb/103 gal loaded


Note:  Values of CA for various cargo tank conditions are listed in Table 5.2-3.


6-37







6/08 Petroleum Industry 5.2-9


(3)


5.2-3 (English Units).  AVERAGE ARRIVAL EMISSION FACTORS, CA, FOR CRUDE OIL LOADING
EMISSION EQUATIONa


Ship/Ocean Barge Tank Condition Previous Cargo Arrival Emission Factor, lb/103 gal


Uncleaned Volatileb 0.86


Ballasted Volatile 0.46


Cleaned or gas-freed Volatile 0.33


Any condition Nonvolatile 0.33
a Arrival emission factors (CA) to be added to generated emission factors (CG) calculated in Equation 3 to


produce total crude oil loading loss (CL).  Factors are for total organic compounds; VOC emission factors
average about 15% lower, because VOC does not include methane or ethane.


b Volatile cargoes are those with a true vapor pressure greater than 10 kPa (1.5 psia).


This equation was developed empirically from test measurements of several vessel compartments.8  The
quantity CG can be calculated using Equation 3:


where:


P = true vapor pressure of loaded crude oil, psia (see Figure 7.1-5 and Table 7.1-2)
M = molecular weight of vapors, lb/lb-mole (see Table 7.1-2)
G = vapor growth factor = 1.02 (dimensionless)
T = temperature of vapors, °R (°F + 460)


Emission factors derived from Equation 3 and Table 5.2-3 represent total organic compounds. 
Volatile organic compound (VOC) emission factors (which exclude methane and ethane because they are
exempted from the regulatory definition of "VOC") for crude oil vapors have been found to range from
approximately 55 to 100 weight percent of these total organic factors.  When specific vapor composition
information is not available, the VOC emission factor can be estimated by taking 
85 percent of the total organic factor.3 


5.2.2.1.2  Ballasting Losses - 
Ballasting operations are a major source of evaporative emissions associated with the unloading of


petroleum liquids at marine terminals.  It is common practice to load several cargo tank compartments with
sea water after the cargo has been unloaded.  This water, termed "ballast", 
improves the stability of the empty tanker during the subsequent voyage.  Although ballasting practices vary,
individual cargo tanks are ballasted typically about 80 percent, and the total vessel 15 to 40 percent, of
capacity.  Ballasting emissions occur as vapor-laden air in the "empty" cargo tank is displaced to the
atmosphere by ballast water being pumped into the tank.  Upon arrival at a loading port, the ballast water is
pumped from the cargo tanks before the new cargo is loaded.  The ballasting of cargo tanks reduces the
quantity of vapors returning in the empty tank, thereby reducing the quantity of vapors emitted during
subsequent tanker loading.  Regulations administered by the U. S. Coast Guard require that, at marine
terminals located in ozone nonattainment areas, large tankers with crude oil washing systems contain the
organic vapors from ballasting.10  This is accomplished principally by displacing the vapors during ballasting
into a cargo tank being simultaneously unloaded.  In other areas, marine vessels emit organic vapors directly
to the atmosphere.  


Equation 4 has been developed from test data to calculate the ballasting emissions from crude oil
ships and ocean barges8: 


LB = 0.31 + 0.20 P + 0.01 PUA (4)
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where:


LB = ballasting emission factor, lb/103 gal of ballast water
 P = true vapor pressure of discharged crude oil, psia (see Figure 7.1-5 and Table 7.1-2)


UA = arrival cargo true ullage, before dockside discharge, measured from the deck, feet; (the term
"ullage" here refers to the distance between the cargo surface level and the deck level)


Table 5.2-4 lists average total organic emission factors for ballasting into uncleaned crude oil cargo
compartments.  The first category applies to "full" compartments wherein the crude oil true ullage just before
cargo discharge is less than 1.5 meters (m) (5 ft).  The second category applies to lightered, or short-loaded,
compartments (part of cargo previously discharged, or original load a partial fill), with an arrival true ullage
greater than 1.5 m (5 ft).  It should be remembered that these tabulated emission factors are examples only,
based on average conditions, to be used when crude oil vapor pressure is unknown.  Equation 4 should be
used when information about crude oil vapor pressure and cargo compartment condition is available.  The
following sample calculation illustrates the use of Equation 4.  


5.2-4 (Metric And English Units).  TOTAL ORGANIC EMISSION FACTORS 
FOR CRUDE OIL BALLASTINGa


Compartment Condition
Before Cargo Discharge


Average Emission Factors


By Category Typical Overallb


mg/L Ballast
Water


lb/103 gal
Ballast Water


mg/L Ballast
Water


lb/103 gal
Ballast Water


Fully loadedc
111        0.9


A
129 1.1Lightered or previously


  short loadedd 171        1.4
a Assumes crude oil temperature of 16°C (60°F) and RVP of 34 kPa (5 psia).  VOC emission factors average


about 85% of these total organic factors, because VOCs do not include methane or ethane.
b Based on observation that 70% of tested compartments had been fully loaded before ballasting.  May not


represent average vessel practices.
c Assumed typical arrival ullage of 0.6 m (2 ft).
d Assumed typical arrival ullage of 6.1 m (20 ft).
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Sample Calculation - 


Ballasting emissions from a crude oil cargo ship would be calculated as follows, using Equation 4:


Design basis -


Vessel and cargo description: 80,000 dead-weight-ton tanker, crude oil capacity 500,000 barrels
(bbl); 20 percent of the cargo capacity is filled with ballast water
after cargo discharge.  The crude oil has an RVP of 6 psia and is
discharged at 75°F.


Compartment conditions: 70 percent of the ballast water is loaded into compartments that
had been fully loaded to 2 ft ullage, and 30 percent is loaded into
compartments that had been lightered to 15 ft ullage before arrival
at dockside.


Ballasting emission equation -


where:


   P = true vapor pressure of crude oil (see Figure 7.1-5)
= 4.6 psia


UA = true cargo ullage for the full compartments = 2 ft, and true cargo ullage for the lightered
compartments = 15 ft


LB  = 0.70 [0.31 + (0.20) (4.6) + (0.01) (4.6) (2)]
+ 0.30 [0.31 + (0.20) (4.6) + (0.01) (4.6) (15)]


= 1.5 lb/103 gal


Total ballasting emissions are:


(1.5 lb/103 gal) (0.20) (500,000 bbl) (42 gal/bbl) = 6,300 lb


Since VOC emissions average about 85 percent of these total organic emissions, emissions of VOCs are
about:  (0.85)(6,300 lb) = 5,360 lb 


5.2.2.1.3  Transit Losses - 
In addition to loading and ballasting losses, losses occur while the cargo is in transit.  Transit losses


are similar in many ways to breathing losses associated with petroleum storage (see Section 7.1, "Organic
Liquid Storage Tanks").  Experimental tests on ships and barges4 have indicated that transit losses can be
calculated using Equation 5: 


LT = 0.1 PW (5)
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where:


 LT = transit loss from ships and barges, lb/week-103 gal transported
P = true vapor pressure of the transported liquid, psia (see Figure 7.1-5, Figure 7.1-6, and


Table 7.1-2)
W = density of the condensed vapors, lb/gal (see Table 7.1-2)


Emissions from gasoline truck cargo tanks during transit have been studied by a combination of theoretical
and experimental techniques, and typical emission values are presented in Table 5.2-5.11-12  Emissions depend
on the extent of venting from the cargo tank during transit, which in turn depends on the vapor tightness of
the tank, the pressure relief valve settings, the pressure in the tank at the start of the trip, the vapor pressure of
the fuel being transported, and the degree of fuel vapor saturation of the space in the tank.  The emissions are
not directly proportional to the time spent in transit.  If the vapor leakage rate of the tank increases, emissions
increase up to a point, and then the rate changes as other determining factors take over.  Truck tanks in
dedicated vapor balance service usually contain saturated vapors, and this leads to lower emissions during
transit because no additional fuel evaporates to raise the pressure in the tank to cause venting.  Table 5.2-5
lists "typical" values for transit emissions and "extreme" values that could occur in the unlikely event that all
determining factors combined to cause maximum emissions.  


Table 5.2-5 (Metric And English Units).  TOTAL UNCONTROLLED ORGANIC EMISSION
FACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS


Emission Source Gasolinea
Crude
Oilb


Jet
Naphtha
(JP-4)


Jet 
Kerosene


Distillate
Oil No. 2


Residual
Oil No. 6


Loading operationsc


  Submerged loading - 
    Dedicated normal serviced


    mg/L transferred 590 240 180 1.9 1.7 0.01


    lb/103 gal transferred 5 2 1.5 0.016 0.014 0.0001


  Submerged loading - 
    Vapor balance serviced


    mg/L transferred 980 400 300 —e —e —e


    lb/103 gal transferred 8 3 2.5 —e —e —e


  Splash loading - 
    Dedicated normal service


    mg/L transferred 1,430 580 430 5 4 0.03


    lb/103 gal transferred 12 5 4 0.04 0.03 0.0003


  Splash loading - 
    Vapor balance service


    mg/L transferred 980 400 300 —e —e —e


    lb/103 gal transferred 8 3 2.5 —e —e —e
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Emission Source Gasolinea
Crude
Oilb


Jet
Naphtha
(JP-4)


Jet 
Kerosene


Distillate
Oil No. 2


Residual
Oil No. 6


6/08 Petroleum Industry 5.2-13


Transit losses
  
  Loaded with product


    mg/L transported


      Typical   0 - 1.0 ND ND ND ND ND


      Extreme   0 - 9.0 ND ND ND ND ND


    lb/103 gal transported


      Typical   0 - 0.01 ND ND ND ND ND


      Extreme   0 - 0.08 ND ND ND ND ND


  Return with vapor


    mg/L transported


      Typical   0 - 13.0 ND ND ND ND ND


      Extreme   0 - 44.0 ND ND ND ND ND


    lb/103 gal transported


      Typical   0 - 0.11 ND ND ND ND ND


      Extreme   0 - 0.37 ND ND ND ND ND
a Reference 2.  Gasoline factors represent emissions of VOC as well as total organics, because methane and


ethane constitute a negligible weight fraction of the evaporative emissions from gasoline.  VOC factors for
crude oil can be assumed to be 15% lower than the total organic factors, to account for the methane and
ethane content of crude oil evaporative emissions.  All other products should be assumed to have VOC
factors equal to total organics.  The example gasoline has an RVP of 69 kPa (10 psia).  ND = no data.  


b The example crude oil has an RVP of 34 kPa (5 psia).
c Loading emission factors are calculated using Equation 1 for a dispensed product temperature of 16°C


(60°F).
d Reference 2.
e Not normally used.


In the absence of specific inputs for Equations 1 through 5, the typical evaporative emission factors
presented in Tables 5.2-5 and 5.2-6 should be used.  It should be noted that, although the crude oil used to
calculate the emission values presented in these tables has an RVP of 5, the RVP of
crude oils can range from less than 1 up to 10.  Similarly, the RVP of gasolines ranges from 7 to 13.  In areas
where loading and transportation sources are major factors affecting air quality, it is advisable to obtain the
necessary parameters and to calculate emission estimates using Equations 1 through 5.  


5.2.2.2  Service Stations -
Another major source of evaporative emissions is the filling of underground gasoline storage tanks at


service stations.  Gasoline is usually delivered to service stations in 30,000-liter (8,000-gal) tank trucks or
smaller account trucks.  Emissions are generated when gasoline vapors in the underground storage tank are
displaced to the atmosphere by the gasoline being loaded into the tank.  As with other loading losses, the
quantity of loss in service station tank filling depends on several variables, including the method and rate of
filling, the tank configuration, and the gasoline temperature, vapor pressure and composition.  An average
emission rate for submerged filling is 880 mg/L (7.3 lb/1000 gal) of transferred gasoline, and the rate for
splash filling is 1380 mg/L (11.5 lb/1000 gal) transferred gasoline (see Table 5.2-7).5 
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Table 5.2-6  (Metric And English Units).  TOTAL ORGANIC EMISSION FACTORS
FOR PETROLEUM MARINE VESSEL SOURCESa


Emission Source Gasolineb
Crude
Oilc


Jet
Naphtha
(JP-4) Jet Kerosene


Distillate Oil
No. 2


Residual Oil
No. 6


Loading operations


  Ships/ocean barges


    mg/L transferred —d 73 60 0.63 0.55 0.004


    lb/103 gal transferred —d 0.61 0.50 0.005 0.005 0.00004


  Barges


    mg/L transferred —d 120 150 1.60 1.40 0.011


    lb/103 gal transferred —d 1.0 1.2 0.013 0.012 0.00009


Tanker ballasting


  mg/L ballast water 100 —e ND ND ND ND


  lb/103 gal ballast
      water 0.8 —e


ND ND ND ND


Transit


  mg/week-L transported 320 150 84 0.60 0.54 0.003


  lb/week-103 gal
      transported 2.7 1.3 0.7 0.005 0.005 0.00003


a Factors are for a dispensed product of 16°C (60°F).  ND = no data. 
b Factors represent VOC as well as total organic emissions, because methane and ethane constitute a


negligible fraction of gasoline evaporative emissions.  All products other than crude oil can be assumed to
have VOC factors equal to total organic factors.  The example gasoline has an RVP of 69 kPa (10 psia).


c VOC emission factors for a typical crude oil are 15% lower than the total organic factors shown, in order to
account for methane and ethane.  The example crude oil has an RVP of 34 kPa (5 psia). 


d See Table 5.2-2 for these factors.
e See Table 5.2-4 for these factors.


Emissions from underground tank filling operations at service stations can be reduced by the use of a
vapor balance system such as in Figure 5.2-5 (termed Stage I vapor control).  The vapor balance system
employs a hose that returns gasoline vapors displaced from the underground tank to the tank truck cargo
compartments being emptied.  The control efficiency of the balance system ranges from 93 to 100 percent. 
Organic emissions from underground tank filling operations at a service station employing a vapor balance
system and submerged filling are not expected to exceed 40 mg/L (0.3 lb/1000 gal) of transferred gasoline. 


6-43







6/08 Petroleum Industry 5.2-15


Table 5.2-7 (Metric And English Units).  EVAPORATIVE EMISSIONS FROM GASOLINE SERVICE
STATION OPERATIONSa


Emission Source


Emission Rate


mg/L
Throughput lb/103 gal Throughput


Filling underground tank (Stage I)


  Submerged filling 880 7.3


  Splash filling 1,380 11.5


  Balanced submerged filling 40 0.3


Underground tank breathing and emptyingb 120 1.0


Vehicle refueling operations (Stage II)


  Displacement losses (uncontrolled)c 1,320 11.0


  Displacement losses (controlled) 132 1.1


  Spillage 80 0.7
a Factors are for VOC as well as total organic emissions, because of the methane and ethane content of


gasoline evaporative emissions is negligible.
b Includes any vapor loss between underground tank and gas pump.
c Based on Equation 6, using average conditions.


A second source of vapor emissions from service stations is underground tank breathing.  Breathing
losses occur daily and are attributable to gasoline evaporation and barometric pressure changes.  The
frequency with which gasoline is withdrawn from the tank, allowing fresh air to enter 
to enhance evaporation, also has a major effect on the quantity of these emissions.  An average breathing
emission rate is 120 mg/L (1.0 lb/1000 gal) of throughput.  


5.2.2.3  Motor Vehicle Refueling -
Service station vehicle refueling activity also produces evaporative emissions.  Vehicle refueling


emissions come from vapors displaced from the automobile tank by dispensed gasoline and from spillage. 
The quantity of displaced vapors depends on gasoline temperature, auto tank temperature, gasoline RVP, and
dispensing rate.  Equation 6 can be used to estimate uncontrolled displacement losses from vehicle refueling
for a particular set of conditions.14  


(6)


where:


ER = refueling emissions, mg/L
)T = difference between temperature of fuel in vehicle tank and temperature of dispensed fuel, °F
TD = temperature of dispensed fuel, °F


RVP = Reid vapor pressure, psia


Note that this equation and the spillage loss factor are incorporated into the MOBILE model.  The MOBILE
model allows for disabling of this calculation if it is desired to include these emissions in the stationary area
source portion of an inventory rather than in the mobile source portion.  It is estimated that the uncontrolled
emissions from vapors displaced during vehicle refueling average 1320 mg/L (11.0 lb/1000 gal) of dispensed
gasoline.5,13 


Spillage loss is made up of contributions from prefill and postfill nozzle drip and from spit-back and
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Figure 5.2-7.  Automobile refueling vapor recovery system.


overflow from the vehicles's fuel tank filler pipe during filling.  The amount of spillage loss can depend on
several variables, including service station business characteristics, tank configuration, and operator
techniques.  An average spillage loss is 80 mg/L (0.7 lb/1000 gal) of dispensed gasoline.5,13 


Control methods for vehicle refueling emissions are based on conveying the vapors displaced from
the vehicle fuel tank to the underground storage tank vapor space through the use of a special hose and
nozzle, as depicted in Figure 5.2-7 (termed Stage II vapor control).  In "balance" vapor control systems, the
vapors are conveyed by natural pressure differentials established during refueling.  In "vacuum assist"
systems, the conveyance of vapors from the auto fuel tank to the underground storage tank is assisted by a
vacuum pump.  Tests on a few systems have indicated overall systems control efficiencies in the range of 88
to 92 percent.5,13  When inventorying these emissions as an area source, rule penetration and rule
effectiveness should also be taken into account.  Procedures For Emission Inventory Preparation, Volume
IV:  Mobile Sources, EPA-450/4-81-026d, provides more detail on this.
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Table Notes: All factors are in units of (lb/hr)/component.


 1. Monitoring must occur at a leak definition of 500 ppmv.  No additional control credit can be


applied to these factors.  Emission factors are from EOIC Fugitive Emission Study,


Summer 1988.


 2. Monitoring must occur at a leak definition of 50 ppmv.  No additional control credit can be


applied to these factors.  Emission factors are from Phosgene Panel Study, Summer 1988.


 3. Monitoring must occur at a leak definition of 100 ppmv.  No additional control credit can be


applied to these factors.  Emission factors are from Randall, J. L., et al., Radian Corporation.


Fugitive Emissions from the 1,3-butadiene Production Industry:  A Field Study.  Final Report.


Prepared for the 1,3-Butadiene Panel of the Chemical Manufacturers Association.  April 1989.


 4. Control credit is included in the factor;  no additional control credit can be applied to these


factors.  Monthly AVO inspection required.


 5. Factors give the total organic compound emission rate.  Multiply by the weight percent of


non-methane, non-ethane organics to get the VOC emission rate.


 6. Factors are taken from EPA Document EPA-453/R-95-017, November 1995, Page 2-13.


 7. The 28 Series quarterly LDAR programs require open-ended lines to equipped with a cap, blind


flange, plug, or a second valve.  If so equipped, open-ended lines may be given a 100% control


credit.


 8. Emission factor for Sampling Connections is in terms of pounds per hour per sample taken.  
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 9. For Petroleum Marketing Terminals”Other” includes any component excluding fittings, pumps,


and valves.  For Oil and Gas Production Operations, “Other” includes diaphragms, dump arms,


hatches, instruments, meters, polished rods, and vents.


10. No Heavy Oil - Pump factor was derived during the API study.  The factor is the SOCMI


without C2 Heavy Liquid - Pump factor with a 93% reduction credit for the physical inspection.
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TCEQ – Control Efficiencies for TCEQ Leak Detection and Repair Programs  
Revised 07/11 (APDG 6129v2) 


Control Efficiencies for TCEQ Leak Detection and Repair Programs 
 


Equipment/Service 28M 28RCT 28VHP 28MID 28LAER Audio/Visual/Olfactory1 


Valves       


Gas/Vapor 75% 97% 97% 97% 97% 97% 


Light Liquid 75% 97% 97% 97% 97% 97% 


Heavy Liquid2 0%3 0%4 0%4 0%4 0%4 97% 


Pumps       


Light Liquid 75% 75% 85% 93% 93% 93% 


Heavy Liquid2 0%3 0%3 0%5 0%6 0%6 93% 


Flanges/Connectors       


Gas/Vapor7 30% 30% 30% 30% 97% 97% 


Light Liquid7 30% 30% 30% 30% 97% 97% 


Heavy Liquid 30% 30% 30% 30% 30% 97% 


Compressors 75% 75% 85% 95% 95% 95% 


Relief Valves 
(Gas/Vapor) 


75% 97% 97% 97% 97% 97% 


Open-ended Lines8 75% 97% 97% 97% 97% 97% 


Sampling 
Connections 


75% 97% 97% 97% 97% 97% 


1. Audio, visual, and olfactory walk-through inspections are applicable for inorganic/odorous and low vapor pressure 
compounds such as chlorine, ammonia, hydrogen sulfide, hydrogen fluoride, and hydrogen cyanide. 


2. Monitoring components in heavy liquid service is not required by any of the 28 Series LDAR programs.  If monitored 
with an instrument, the applicant must demonstrate that the VOC being monitored has sufficient vapor pressure to allow 
reduction. 


3. No credit may be taken if the concentration at saturation is below the leak definition of the monitoring program 
(i.e. (0.044 psia/14.7 psia) x 106 = 2,993 ppmv versus leak definition = 10,000 ppmv). 


4. Valves in heavy liquid service may be given a 97% reduction credit if monitored at 500 ppmv by permit condition 
provided that the concentration at saturation is greater than 500 ppmv. 


5. Pumps in heavy liquid service may be given an 85% reduction credit if monitored at 2,000 ppmv by permit condition 
provided that the concentration at saturation is greater than 2,000 ppmv. 


6. Pumps in heavy liquid service may be given a 93% reduction credit if monitored at 500 ppmv by permit condition 
provided that the concentration at saturation is greater than 500 ppmv. 


7. If the applicant decides to monitor connectors using an organic vapor analyzer (OVA) at the same leak definition as 
valves, then the applicable valve reduction credit may be used instead of the 30% reduction credit.  If this option is 
chosen, the applicant shall continue to perform the weekly physical inspections in addition to the quarterly OVA 
monitoring. 


8. The 28 Series quarterly LDAR programs require open-ended lines to be equipped with an appropriately sized cap, blind 
flange, plug, or a second valve.  If so equipped, open-ended lines may be given a 100% control credit. 
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Flare Emission Factors
The usual flare destruction efficiencies and emission factors are provided
in Table 4. The high-Btu waste streams referred to in the table have a heating value
greater than 1,000 Btu/scf.


Flare Destruction Efficiencies
Claims for destruction efficiencies greater than those listed in Table 4 will be
considered on a case-by-case basis. The applicant may make one of the three
following demonstrations to justify the higher destruction efficiency: (1) general
method, (2) 99.5 percent justification, or (3) flare stack sampling.


Table 4.  Flare Factors


Waste Stream Destruction/Removal Efficiency (DRE)


VOC 98 percent (generic)


H S 98 percent 2


NH case by case3


CO case by case


99 percent for compounds containing no more than 3 carbons that
contain no elements other than carbon and hydrogen in addition to the
following compounds: methanol, ethanol, propanol, ethylene oxide and
propylene oxide


Air Contaminants Emission Factors


thermal NO steam-assist: high Btu 0.0485 lb/MMBtux


fuel NO NO  is 0.5 wt percent of inlet NH , other fuels case by casex


CO steam-assist: high Btu 0.3503 lb/MMBtu


PM none, required to be smokeless


SO 100 percent S in fuel to SO2


low Btu 0.068 lb/MMBtu


other: high Btu 0.138 lb/MMBtu
low Btu 0.0641 lb/MMBtu


x       3


low Btu 0.3465 lb/MMBtu


other: high Btu 0.2755 lb/MMBtu
low Btu 0.5496 lb/MMBtu


2


6-51







6-52





		Att 6.pdf

		00 Att 6 cvr

		01A Withdraw Ltr

		01B FRAC I and II SP Ltr

		02 116.610 - 620

		SUBCHAPTER F:  STANDARD PERMITS

		§§116.601 - 116.606, 116.610, 116.611, 116.614,

		116.615, 116.617, 116.620

		Effective April 17, 2014



		03a AP-42 Table 1.4-1

		03b AP-42 Table 1.4-2,3

		04 Loading Guidance

		5.2.1 General

		5.2.2 Emissions And Controls

		5.2.2.1

		5.2.2.1.1 Loading Losses

		5.2.2.1.2 Ballasting Losses

		5.2.2.1.3 Transit Losses



		5.2.2.2 Service Stations

		5.2.2.3 Motor Vehicle Refueling

		References For Section 5.2

		Figures

		Figure 5.2-1. Flow sheet of petroleum production, refining, and distribution systems

		Figure 5.2-2. Splash loading method

		Figure 5.2-3. Submerged fill pipe

		Figure 5.2-4. Bottom loading

		Figure 5.2-5. Tank truck unloading into a service station underground storage tank and practicing"vapor balance" form of emission control.

		Figure 5.2-6. Tank truck loading with vapor recovery

		Figure 5.2-7. Automobile refueling vapor recovery system.



		Tables

		Table 5.2-1. SATURATION (S) FACTORS FOR CALCULATING PETROLEUM LIQUIDLOADING LOSSES

		Table 5.2-2 (Metric And English Units). VOLATILE ORGANIC COMPOUND (VOC) EMISSIONFACTORS FOR GASOLINE LOADING OPERATIONS AT MARINE TERMINALSa

		5.2-3 (English Units). AVERAGE ARRIVAL EMISSION FACTORS, CA, FOR CRUDE OIL LOADINGEMISSION EQUATION

		5.2-4 (Metric And English Units). TOTAL ORGANIC EMISSION FACTORSFOR CRUDE OIL BALLASTING

		Table 5.2-5 (Metric And English Units). TOTAL UNCONTROLLED ORGANIC EMISSIONFACTORS FOR PETROLEUM LIQUID RAIL TANK CARS AND TANK TRUCKS

		Table 5.2-6 (Metric And English Units). TOTAL ORGANIC EMISSION FACTORSFOR PETROLEUM MARINE VESSEL SOURCES

		Table 5.2-7 (Metric And English Units). EVAPORATIVE EMISSIONS FROM GASOLINE SERVICESTATION OPERATIONS







		05 TCEQ Fugitive Component Guidance

		06 FUG LDAR control_efficiencies

		07 Flares 1998

		08 89.112 Table 1 CI engines
















Texas Commission on Environmental Quality
Standard Permit for Existing Registration


93813


Site Information (Regulated Entity)


What is the name of the site to be authorized? LDH ENERGY MONT BELVIEU GAS PLANT


Does the site have a physical address? No


Because there is no physical address, 
describe how to locate this site:


9850 FM 1942 RD


City MONT BELVIEU


State TX


ZIP 77580


County CHAMBERS


Latitude (N) (##.######)


Longitude (W) (-###.######)


Primary SIC Code


Secondary SIC Code


Primary NAICS Code


Secondary NAICS Code


Regulated Entity Site Information


What is the Regulated Entity's Number (RN)? RN106018260


What is the name of the Regulated Entity 
(RE)?


LDH ENERGY MONT BELVIEU 
FRACTIONER PROJECT


Does the RE site have a physical address? Yes


Physical Address


Number and Street 9850 FM 1942 RD


City BAYTOWN


State TX


ZIP 77521


County CHAMBERS


Latitude (N) (##.######)


Longitude (W) (-###.######)


What is the primary business of this entity? NATURAL GAS PROCESSING


Lone St-Customer (Applicant) Information


How is this applicant associated with this site? OWNER OPERATOR
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What is the applicant's Customer Number 
(CN)?


CN604309419


Type of Customer Corporation


Full legal name of the applicant:


Legal Name Lone Star NGL Fractionators LLC


Texas SOS Filing Number 801444322


Federal Tax ID


State Franchise Tax ID 32044534058


DUNS Number


Number of Employees 501+


Independently Owned and Operated? No


I certify that the full legal name of the entity 
applying for this permit has been provided and 
is legally authorized to do business in Texas.


Yes


Responsible Authority Contact


Organization Name Lone Star NGL Fractionators LLC


Prefix MR


First BRAD


Middle


Last WIDENER


Suffix


Title SR. DIRECTOR OF OPERATIONS


Responsible Authority Mailing Address


Enter new address or copy one from list:


Address Type Domestic


Mailing Address (include Suite or Bldg. here, if 
applicable)


12353 EAGLE POINTE DRIVE


Routing (such as Mail Code, Dept., or Attn:)


City MONT BELVIEU


State TX


ZIP 77580


Phone (###-###-####) 2813853571


Extension


Alternate Phone (###-###-####)


Fax (###-###-####) 2813853609


E-mail BRAD.WIDENER@ENERGYTRANSFER.COM


Responsible Official Contact
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Person TCEQ should contact for questions 
about this application:


Same as another contact? Lone Star NGL Fractionators LLC


Organization Name Lone Star NGL Fractionators LLC


Prefix MR


First BRAD


Middle


Last WIDENER


Suffix


Title SR. DIRECTOR OF OPERATIONS


Enter new address or copy one from list:


Mailing Address


Address Type Domestic


Mailing Address (include Suite or Bldg. here, if 
applicable)


12353 EAGLE POINTE DRIVE


Routing (such as Mail Code, Dept., or Attn:)


City Mont Belvieu


State TX


ZIP 77580


Phone (###-###-####) 2813853571


Extension


Alternate Phone (###-###-####)


Fax (###-###-####) 2813853609


E-mail BRAD.WIDENER@ENERGYTRANSFER.COM


Technical Contact


Person TCEQ should contact for questions 
about this application:


Same as another contact?


Organization Name LONE STAR NGL FRACTIONATORS LLC


Prefix MS


First Lisa


Middle


Last Swanson


Suffix


Title ENVIRONMENTAL MANAGER


Enter new address or copy one from list:


Mailing Address
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Address Type Domestic


Mailing Address (include Suite or Bldg. here, if 
applicable)


800 E SONTERRA BLVD STE 400


Routing (such as Mail Code, Dept., or Attn:)


City SAN ANTONIO


State TX


ZIP 78258


Phone (###-###-####) 7139897762


Extension


Alternate Phone (###-###-####)


Fax (###-###-####)


E-mail Lisa.Swanson@ENERGYTRANSFER.COM


Standard Permit General Information- Existing Reg Sites


1) Is this project for a revision or renewal of the 
standard permit?


Revision


2) Will the revised/renewed facility meet all of 
the requirements of the standard permit?


Yes


3) Will there be any confidential information 
submitted with this application?


No


Standard Permit Rule Revision Information- Existing Sites


1) Select the type of unit that is being 
registered:


OIL AND GAS PRODUCTION FACILITIES


Standard Permit Attachments


Please attach one PDF with the PI-1S and all required documents to complete the project.


[File Properties]


File Name Frac I_II Minor Modification_05_13_16.pdf


Hash 181BF1B4A21EA7527DB5E5F7A7356500EEC5666412923A3628DA9055F5E2AAC4


MIME-Type application/pdf


Please attach any other necessary information needed to complete the registration.


Expedite


No
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1) Per Texas Health and Safety Code, Section 
382.05155, does the applicant want to 
expedite the processing of this application?


Certification


The electronic signature below indicates that the Responsible Official has knowledge of the facts herein set forth and 
that the same are true, accurate, and complete to the best of my knowledge and belief. By this signature, the maximum 
emission rates listed on this certification reflect the maximum anticipated emissions due to the operation of this facility 
and all representations in this certification of emissions are conditions upon which the facilities and sources will 
operate. It is understood that it is unlawful to vary from these representations unless the certification is first revised. 
The signature certifies that to the best of the Responsible Officials knowledge and belief, the project will satisfy the 
conditions and limitations of the indicated exemption or permit by rule and the facility will operated in compliance with 
all regulations of the Texas Commission on Environmental Quality and with Federal U.S. Environmental Protection 
Agency regulations governing air pollution. The signature below certifies that, based on information and belief formed 
after reasonable inquiry, the statements and information above and contained in the attached document(s) are true, 
accurate, and complete. If you questions on how to fill out this form or about air quality permits. Please call (512) 239-
1250. Individuals are entitled to request and review their personal information that the agency gathers on its forms.


1. I am Lisa Swanson, the owner of the STEERS account ER021519.
2. I have the authority to sign this data on behalf of the applicant named above.
3. I have personally examined the foregoing and am familiar with its content and the content of any 


attachments, and based upon my personal knowledge and/or inquiry of any individual responsible for 
information contained herein, that this information is true, accurate, and complete.


4. I further certify that I have not violated any term in my TCEQ STEERS participation agreement and that I 
have no reason to believe that the confidentiality or use of my password has been compromised at any 
time.


5. I understand that use of my password constitutes an electronic signature legally equivalent to my written 
signature.


6. I also understand that the attestations of fact contained herein pertain to the implementation, oversight 
and enforcement of a state and/or federal environmental program and must be true and complete to the 
best of my knowledge.


7. I am aware that criminal penalties may be imposed for statements or omissions that I know or have 
reason to believe are untrue or misleading.


8. I am knowingly and intentionally signing Standard Permit for Existing Registration.
9. My signature indicates that I am in agreement with the information on this form, and authorize its 


submittal to the TCEQ.


OWNER OPERATOR Signature: Lisa Swanson OWNER OPERATOR
Account Number: ER021519


Signature IP Address: 108.171.132.162


Signature Date: 2016-05-13


Signature Hash: E24D24221415BE95D9CD0D61B969335BA73B6CBFDE488DC4691AFBCB37FD15FC


Form Hash Code at time 
of Signature:


7E661FAB1EB00C27CAEB1461049900C80A60A56C56C92A95B1D0D329C26C1E8F
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Submission


Reference Number: The application reference number is 128113


Submitted by: The application was submitted by 
ER021519/Lisa Swanson


Submitted Timestamp: The application was submitted on 2016-05-13 
at 09:51:19 CDT


Submitted From: The application was submitted from IP address 
108.171.132.162


Confirmation Number: The confirmation number is 122262


Steers Version: The STEERS version is 6.03


Permit Number: The permit number is 93813


Additional Information


Application Creator: This account was created by Lisa Swanson
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FORM PI-1S   







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


I. Registrant Information 


A. Company or Other Legal Customer Name: 


 


B. Company Official Contact Information (  Mr.  Mrs.  Ms.  Other:)   


Name:  


Title: 


Mailing Address: 


City: State: ZIP Code: 


Phone:  Fax: 


E-mail Address: 


All permit correspondence will be sent via regular mail unless electronic copies are specifically requested. 
The company official must initial here if electronic correspondence is requested. ______________ 


C. Technical Contact Information (  Mr.  Mrs.  Ms.  Other:)    


Name:  


Title: 


Company Name: 


Mailing Address: 


City: State: ZIP Code: 


Phone: Fax: 


E-mail Address: 


II. Facility and Site Information 


A. Name and Type of Facility  


Facility Name:  


Type of Facility:  Permanent  Temporary 


For portable units, please provide the serial number of the equipment being authorized below. 


Serial No: Serial No: 


B. Facility Location Information 


Street Address: 


If there is no street address, provide written driving directions to the site and provide the closest city or town, 
county, and ZIP code for the site (attach description if additional space is needed).  


 


City: County: ZIP Code: 


Latitude (nearest second): Longitude (nearest second): 







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


II. Facility and Site Information (continued) 


C. Core Data Form (required for Standard Permits 6004, 6006, 6007, 6008, and 6013). 


Is the Core Data Form (TCEQ Form 10400) attached?  YES  NO 


If “NO,” provide customer reference number (CN) and regulated entity number (RN) below. 


Customer Reference Number (CN): 


Regulated Entity Number (RN): 


D. TCEQ Account Identification Number (if known): 


E. Type of Action: 


 Initial Application  Change to Registration   Renewal  Renewal Certification 


For Change to Registration, Renewal, or Renewal Certification actions provide the following:  


Registration Number: Expiration Date:  


F. Standard Permit Claimed: 


G. Previous Standard Exemption or PBR Registration Number 


Is this authorization for a change to an existing facility previously authorized under a 
standard exemption or PBR? 


 YES  NO 


If “YES,” enter previous standard exemption number(s) and PBR registration number(s), and associated 
effective date in the spaces provided below. 


Standard Exemption and PBR Registration Number(s) Effective Date 


  


  


  


H. Other Facilities at this Site Authorized by Standard Exemption, PBR, or Standard Permit 


Are there any other facilities at this site that are authorized by an Air Standard Exemption, 
PBR, or Standard Permit? 


 YES  NO 


If “YES,” enter standard exemption number(s), PBR registration number(s), and Standard Permit registration 
number(s), and associated effective date in the spaces provided below. 


Standard Exemption, PBR Registration, and Standard Permit 
Registration Number(s) 


Effective Date 


  


  


  
 







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


 


II. Facility and Site Information (continued) 


I. Other Air Preconstruction Permits 


Are there any other air preconstruction permits at this site?  YES  NO 


If “YES,” enter permit number(s) in the spaces provided below. 


  


  


J. Affected Air Preconstruction Permits 


Does the standard permit directly affect any permitted facility?  YES  NO 


If “YES,” enter permit number(s) in the spaces provided below. 


  


  


K. Concrete Batch Plant 


 Central Mix  Ready Mix  Specialty Mix  Enhanced Controls for Concrete Batch Plants 


State Legislators: 


State Senator: 


State Representative: 


County Judge 


Name: 


Mailing Address: 


City: State: ZIP Code: 


Presiding Officer 


Is the facility located in a municipality or extraterritorial jurisdiction of a municipality?  YES  NO 


If “YES,” list the name of the Presiding Officer for the municipality and/or extraterritorial jurisdiction: 


Presiding Officer Name: 


Title: 


Mailing Address: 


City: State: ZIP Code: 







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


 


II. Facility and Site Information (continued) 


L. Federal Operating Permit (FOP) Requirements 


Is this facility located at a site that is required to obtain an FOP 
pursuant to 30 TAC Chapter 122? 


 YES  NO  To Be Determined 


If the site currently has an existing FOP, enter the permit number: 


Check the requirements of 30 TAC Chapter 122 that will be triggered if this standard permit is approved 
(check all that apply). 


 Initial Application for an FOP  Significant Revision for an SOP  Minor Revision for an SOP 


 Operational Flexibility/Off Permit Notification for an SOP  Revision for a GOP 


 To be Determined  None 


Identify the type(s) of FOP issued and/or FOP application(s) submitted/pending for the site.  
(check all that apply) 


 SOP  GOP  GOP application/revision (submitted or under APD review) 


 N/A  SOP application/revision (submitted or under APD review) 


III. Fee Information 
online) 


(see Section IX. for address to send fee or go to www.tceq.texas.gov/epay to pay 


A. Fee Amount: 


B. Payment Information 


Check/money order/transaction or voucher number: 


Individual or company name on check: 


Was fee paid online?  YES  NO 


IV. Public Notice (if applicable) 


A. Responsible Person (  Mr.  Mrs.  Ms.  Other:)   


Name: 


Title: 


Company:  


Mailing Address: 


City: State: ZIP Code: 


Phone: 


Fax: 


E-mail Address: 
  



http://www.tceq.texas.gov/epay





 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


 


IV. Public Notice (continued) 


B. Technical Contact (  Mr.  Mrs.  Ms.  Other):   


Name: 


Title: 


Company:  


Mailing Address: 


City: State: ZIP Code: 


Phone No.: Fax No. :


E-mail Address: 


C. Bilingual Notice 


Is a bilingual program required by the Texas Education Code in the School District?  YES  NO 


Are the children who attend either the elementary school or the middle school closest to 
your facility eligible to be enrolled in a bilingual program provided by the district? 


 YES  NO 


If “YES,” list which language(s) are required by the bilingual program? 


   


D. Small Business Classification and Alternate Public Notice 


This business has 100 employees or less, or generates 6 million dollars or less in annual 
gross receipts. 


 YES  NO 


The source will not be a major stationary source.  YES  NO 


The site will not emit 50 tons, or more, per year of any individual regulated air 
contaminant. 


 YES  NO 


The site will not emit 75 tons, or more, per year of all regulated air contaminants 
combined. 


 YES  NO 


E. For Concrete Batch Plants 


1. Public Works Project: Will the plant provide concrete to a public works project, and 
be located in or contiguous to the right of-way of the public works project?  
(If “YES,” public notice is not required.) 


 YES  NO 


2. Application in Public Place  YES  NO 


Name of Public Place: 


Physical Address: 


City: County: 







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


V. Renewal Certification Option 


A. Does the permitted facility emit an air contaminant on the Air Pollutant Watch List, 
and is the permitted facility located in an area on the watch list?  


 YES  NO 


B. For facilities participating in the Houston/Galveston/Brazoria area (HGB) cap and 
trade program for highly reactive VOCs (HRVOCs), do the HRVOCs need to be 
speciated on the maximum allowable emission rates table (MAERT)? 


 YES  NO 


C. Does the company and/or site have an unsatisfactory compliance history?  YES  NO 


D. Are there any applications currently under review for this standard permit 
registration? 


 YES  NO 


E. Are scheduled maintenance, startup, or shutdown emissions required to be included in 
the standard permit registration at this time? 


 YES  NO 


F. Are any of the following actions being requested at the time of renewal:  YES  NO 


1. Are there any facilities that have been permanently shutdown that are proposed to be 
removed from the standard permit registration? 


 YES  NO 


2. Do changes need to be made to the standard permit registration in order to remain in 
compliance?  


 YES  NO 


3. Are sources or facilities that have always been present and represented, but never 
identified in the standard permit registration, proposed to be included with this 
renewal? 


 YES  NO 


4. Are there any changes to the current emission rates table being proposed?  YES  NO 


Note:  If answers to all of the questions in Section V. Renewal Certification Option are “NO,” use 
certification option and skip to Section VII. of this form. If the answers to any of the questions in 
Renewal Certification Option are “YES,” the certification option cannot be used.  


the 
Section V. 


*If notice is applicable and comments are received in response to the public notice, the application does not 
qualify for the renewal certification option. 


  







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 


 


VI. Technical Information Including State and Federal Regulatory Requirements 


Place a check next to the appropriate box to indicate what you have included in your submittal. 
NOTE: Any technical or essential information needed to confirm that facilities are meeting the requirements 
of the standard permit must be provided. Not providing key information could result in an automatic 
deficiency and voiding of the project. 


A. Standard Permit requirements (Checklists are optional; however, your review will go faster if you 
provide applicable checklists.) 


Did you demonstrate that the general requirements in 30 TAC Sections 116.610 and 
116.615 are met? 


 YES  NO 


Did you demonstrate that emission limitations in 30 TAC Sections 106.261 and 106.262 
are met? 


 YES  NO 


Did you demonstrate that the individual requirements of the specific standard permit are 
met?  


 YES  NO 


B. Confidential Information (All pages properly marked “CONFIDENTIAL”)  YES  NO 


C. Process Flow Diagram   YES  NO 


D. Process Description   YES  NO 


E. Maximum Emissions Data and Calculations  YES  NO 


F. Plot Plan  YES  NO 


G. Projected Start Of Construction Date, Start Of Operation Date, and Length of Time 
at Site: 


 YES  NO 


Projected Start of Construction (provide date): 


Projected Start of Operation (provide date):  


Length of Time at the Site:  


VII. Delinquent Fees and Penalties 


This form will not be processed until all delinquent fees and/or penalties owed to the TCEQ or the Office 
of the Attorney General on behalf of the TCEQ are paid in accordance with the Delinquent Fee and Penalty 
Protocol. For more information regarding Delinquent Fees and Penalties, go to the TCEQ Web site at: 
www.tceq.texas.gov/agency/delin/index.html. 


 



http://www.tceq.texas.gov/agency/delin/index.html









PROCESS AND PROJECT DESCRIPTION  







FRAC I and FRAC II Plants 
Project and Process Description 


 


Project Description 


The Frac I and FRAC II Plants are currently authorized under 30 TAC 116.620.  During a recent 
review of the previous permit application, several minor changes in representation were identified 
that are addressed in this minor modification to an existing standard permit, as allowed under 30 
TAC 116.615(2). 


The changes in representation are as follows: 


 Representation of up to 60 days of ethane use for the sweeps (from Frac I, II, and Export) 
and the pilot gas to the flare.  The use of ethane (in addition to natural gas) was 
represented in the previous standard permit application, however, the calculations did not 
address the difference in the heating value of ethane and natural gas.  During periods 
when natural gas in unavailable, Lone Star needs this flexibility to continue operations. 


o Also, the volume of the sweeps are being adjusted to reflect actual operating data.  
The revised calculations are based on 485 scfh per rotameter for the annual 
emission calculations and a maximum of 550 scfh per rotameter for the hourly 
emissions.  Currently 470 scfh per rotameter was used for both hourly and annual 
emission calculations. 


 Representation of up to 60 days of ethane use for the FRAC I and II heaters during periods 
when natural gas is unavailable.  SO2 is the only compound with an emissions increase 
from the heaters due to the slightly higher sulfur percentage in ethane versus natural gas.  
NOx and CO emissions were not affected as the heaters maintain a constant heat rating 
regardless of the fuel used.  For fuels with higher heating values (i.e. ethane), the volume 
of fuel used is reduced to keep the heat rating the same.  


 Modifications to the TO fuel and waste gas flows for both FRAC I TO and FRAC II TO to 
reflect actual operating data.  The revised flowrates for both TOs are as follows: 


o Waste Gas: Hourly Max of 7,000 scfh, Annual Average of 3,100 scfh 
o Fuel Gas: Hourly Max of 4,000 scfh, Annual Average of 3,200 scfh 


 The PRVs at the site that are routed to the flare were shown in the fugitive equipment list 
and listed with 100% control efficiency, per TCEQ guidance.  Lone Star is adding these 
streams to the flare emission calculations for completeness.   


 Lone Star would like to consolidate the flare streams from FRAC I, II, and Export that occur 
as a part of normal operations into a single emission limit. An updated Flare Summary 
Table is included to show the FINs that contribute to this limit.   


 Updated fugitive component counts for Frac I, II, and Export based on current monitoring 
program. 


 Updated volume sent to the flare from the compressor vent refrigeration systems for both 
FRAC I and FRAC II to reflect typical operations.   


 Updated tank capacities and corresponding emission calculations to reflect as-built 
conditions. 


 


Process Description 


NGL feed enters each FRAC and passes through a closed loop amine unit. The unit uses amine 
contactors to remove carbon dioxide (CO2) and hydrogen sulfide (H2S) from the NGL stream. 
Hydrocarbons (volatile organic compounds [VOC]) are absorbed in this process as well. The 







saturated (rich) amine enters a flash tank where gaseous vapors are flashed and sent to an 
associated thermal oxidizer for combustion. The liquid portion from the amine flash tank is routed 
to an amine regenerator, where heat from the FRAC’s hot oil system volatilizes the remaining 
CO2, H2S and VOC from the rich amine stream. The lean amine is returned to the amine 
contactors for reuse while the waste gas from the amine regenerator is routed to the associated 
thermal oxidizer for combustion of H2S and VOC. 
 
From the amine unit, the NGL is routed through a molecular sieve dehydration unit, where the 
water content in the NGL is reduced. A regeneration heater heats a small amount of natural gas 
that is slip-streamed as needed to regenerate the sieve beds. All gas is routed back into the 
system inlet. There are two beds in the molecular sieve design, and only one bed is regenerated 
at a time. The molecular sieve dehydration unit does not have vents to the atmosphere, and wet 
gas from the regenerated bed is routed back to the system. 
 
NGL leaving the dehydration unit is fed to a series of trayed columns for separation into 
constituent product gases. The column contains a reboiler located at the bottom of the column 
that is heated by the FRAC’s hot oil system. As the NGL enters the column in the middle, the 
reboiler vaporizes a portion of the feed to produce stripping vapors rising inside the column. This 
stripping vapor rises up through the column contacting down-flowing liquids allowing for the 
fractionation of the liquids. Vapor leaving the top of the column enters a condenser where heat is 
removed by a cooling medium and the vapor condensed. Liquid is returned to the column as reflux 
to limit the loss of heavy components overhead. 
 
The product leaving the lower part of the column has the highest boiling point, whereas the 
hydrocarbon leaving the top of the column has the lowest boiling point. The separated streams 
(ethane, propane, butanes, and natural gasoline) are sent via pipeline to off-site storage for 
pending sale to customers. 
 


 


 







TABLE 1(A)  







TEXAS COMMISSION ON ENVIRONMENTAL QUALITY


Table 1(a) Emissions Point Summary


Permit Number: RN Number:
Company Name:


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


(A) (B) (C)
1SK25.002 1SK25.002, 1HT16.005 FRAC I Thermal Oxidizer VOC 0.18 0.46 15 315,623 3,303,561 -- 60 6.5 28.3 1500 -- -- --


NOX 0.60 1.95
CO 0.33 1.07
PM 0.03 0.10


SO2 0.002 0.01


1HR15 1HR15.001, 1HR15.002 VOC 1.82 7.51 15 315,646 3,303,530 -- 136 7.6 52.21 555 -- -- --


NOX 3.38 13.93
CO 102.08 52.93
PM 2.52 10.38


SO2 0.97 1.60


NH3 1.80 7.88


1SV19.002 1SV19.002 FRAC I Amine Tank 1 VOC 0.17 <0.01 15 315,606 3,303,539 -- 30 0.25 3.6 -- -- -- --


1SV19.003 1SV19.003 FRAC I Amine Tank 2 VOC 0.26 <0.01 15 315,593 3,303,532 -- 30 0.25 3.6 -- -- -- --


1SV19.009 1SV19.009 FRAC I Diesel Tank VOC 0.02 <0.01 15 315,552 3,303,447 -- 30 0.25 3.6 -- -- -- --


1SV19.006 1SV19.006 FRAC I Slop Water Tank VOC 0.07 <0.01 15 315,467 3,303,596 -- 30 0.25 3.6 -- -- -- --


1SV19.006L 1SV19.006L FRAC I Slop Water Loading VOC 0.07 <0.01 15 315,463 3,303,594 -- 10 0.1 0.1 -- -- -- --


1FUG 1FUG FRAC I Fugitives VOC 2.20 9.65 15 315,564 3,303,551 -- -- -- -- -- 700 250 --
Propylene 0.31 1.34


1GEN.001 1GEN.001 FRAC I Emergency Diesel Generator VOC 3.09 0.15 15 315,549 3,303,448 15 0.67 150.33 950 -- -- --


NOX 3.09 0.15
CO 2.70 0.14
PM 0.15 0.01


SO2 0.005 0.0002


1PM18.044 1PM18.044 FRAC I Firewater Pump VOC 3.02 0.15 15 315,444 3,303,565 -- 15 0.67 150.33 950 -- -- --


NOX 3.02 0.15
CO 2.65 0.13
PM 0.15 0.01


SO2 0.003 0.0002


1CT.001 1CT.001 FRAC I 2 Cell Cooling Tower PM 0.09 0.39 15 315,549 3,303,448 -- -- -- -- -- -- -- --


1CT.002 1CT.002 FRAC I 6 Cell Cooling Tower PM 0.30 1.32 15 315,549 3,303,448 -- -- -- -- -- -- -- --


FRAC I Hot Oil Heater and MS Regen 
Heater Combined SCR Stack
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY


Table 1(a) Emissions Point Summary


Permit Number: RN Number:
Company Name:


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


(A) (B) (C)


East
(meters)


TPY


(A)


8.  Fugitives


EPN
(A)


6.
Height
Above


Ground
(ft) (C)


FIN
(B)


Pounds
per Hour


1.  Emission Point


(B)


Axis
Degrees


Velocity
(fps)


7.  Stack Exit Data


(B)


5.
Building
Height


(ft)NAME
(C)
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RN106018260


Lone Star NGL Fractionators LLC


Date:93813


AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS


Width
(ft)


Diameter
(ft)
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ture
(°F)


Length
(ft)


2.  Component or 
Air Contaminant


Name Zone


Source4.  UTM Coordinates of
Emission Point


May 2016


2.5FUG 2.5FUG Export FRAC Fugitives VOC 1.02 4.45 15 315,301 3,304,006 -- -- -- -- -- 700 250 --


2SK25.002 2SK25.002, 2HT16.005 FRAC II Thermal Oxidizer VOC 0.02 0.07 15 315,454 3,303,855 -- 60 6.5 28.3 1500 -- -- --


NOX 0.60 1.95
CO 0.33 1.07
PM 0.03 0.10


SO2 0.002 0.01


2HR15 2HR15.001, 2HR15.002 VOC 1.80 7.86 15 315,477 3,303,823 -- 136 7.6 51.469 555 -- -- --


NOX 3.33 14.59
CO 102.08 55.42
PM 2.48 10.87


SO2 0.96 1.58


NH3 1.77 7.77


2SV19.002 2SV19.002 FRAC II Amine Tank VOC 0.17 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.003 2SV19.003 FRAC II Amine Tank 2 VOC 0.26 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.009 2SV19.009 FRAC II Diesel Tank VOC 0.02 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.006 2SV19.006 FRAC II Slop Water Tank VOC 0.07 <0.01 15 315,282 3,303,917 -- 30 0.25 3.6 -- -- -- --


2SV19.006L 2SV19.006L FRAC II Slop Water Loading VOC 0.07 <0.01 15 315,278 3,303,915 -- 10 0.1 0.1 -- -- -- --


2FUG 2FUG FRAC II Fugitives VOC 1.50 6.56 15 315,379 3,303,872 -- -- -- -- -- 700 250 --
Propylene 0.19 0.82


2GEN.001 2GEN.001 FRAC II Emergency Diesel Generator VOC 3.09 0.15 15 315,379 3,303,872 -- -- -- -- -- 700 250 --


NOX 3.09 0.15
CO 2.70 0.14
PM 0.15 0.01


SO2 0.005 0.0002


2CT.001 2CT.001 FRAC II 2 Cell Cooling Tower PM 0.09 0.39 15 315,379 3,303,872 -- -- -- -- -- -- -- --


2CT.002 2CT.002 FRAC II 6 Cell Cooling Tower PM 0.30 1.32 15 315,379 3,303,872 -- -- -- -- -- -- -- --


1SK25.001 Flare VOC 3.06 4.91 15 315,444 3,303,565 -- 225 4.5 150.33 950 -- -- --


NOX 4.50 10.13
CO 8.98 20.22


SO2 0.15 0.15
Propylene 2.19 1.44


a All emission rates are estimated values only and should not be considered maximum allowable emission rates.


Pilot, 1Sweeps, 1Comp Vents, 
1PRV, 2Sweeps, 2Comp Vents, 


2PRV, 2.5 Sweeps, 2.5PV, 
2.5PRV


FRAC II Hot Oil Heater and MS Regen 
Heater Combined SCR Stack







EMISSION CALCULATIONS  







FLARE SUMMARY  







Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual
EPN FIN Description (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr)


1SK25.001 Flare Combustion  (Pilot) 0.001 0.005 0.04 0.13 0.09 0.25 0.0009 0.001 -- --


1Sweeps FRAC I Flare Sweeps 0.31 1.20 1.60 3.97 3.20 7.92 0.03 0.04 -- --


1Comp Vents FRAC I Compressor Vents Refrig System 1.10 0.74 0.30 0.20 0.60 0.39 0.03 0.02 1.09 0.72


1PRV FRAC I PRVs 0.01 0.05 0.003 0.01 0.005 0.02 -- -- 0.001 0.003


2Sweeps FRAC II Flare Sweeps 0.31 1.20 1.60 3.97 3.20 7.92 0.03 0.04 -- --


2Comp Vents FRAC II Compressor Vents Refrig System 1.10 0.74 0.30 0.20 0.60 0.39 0.03 0.02 1.09 0.72


2PRV FRAC II PRVs 0.00 0.02 0.001 0.01 0.003 0.01 -- -- 0.001 0.01


2.5Sweeps Export FRAC Flare Sweeps 0.12 0.46 0.62 1.53 1.23 3.05 0.01 0.02 -- --


2.5PV Export FRAC Piping Vents 0.11 0.49 0.03 0.13 0.06 0.26 0.001 0.002 -- --


2.5PRV Export FRAC PRVs 0.0004 0.002 0.0001 0.0006 0.0003 0.001 -- -- -- --


Total Waste Gas Emissions (Frac I/II) 3.06 4.91 4.50 10.13 8.98 20.22 0.15 0.15 2.19 1.44


Propylene
Potential to Emit


PLANT FLARE POTENTIAL TO EMIT SUMMARY


AIR PERMIT AMENDMENT APPLICATION


LONE STAR NGL FRACTIONATORS LLC


CONOX SO2VOC


1SK25.001







FLARE DETAILS  







Fuel Lower
Heating


Hourly Annual Value Hourly a Annual b


EPN FIN (lb/hr) (lb/yr) (Btu/lb) Pollutant Unit (lb/hr) (T/yr)


1SK25.001 1SK25.001 200 1,752,000 926 CO 0.2755 lb/MMBtu 0.09 0.25
(Pilot Gas) (scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 0.04 0.13


1,623 SO2 30 ppmw SO2 in ethane 0.001 0.001


(Ethane Btu/scf) SO2 4 ppmv SO2 in nat gas 0.0001


VOC 5.5 lb/MMscf 0.001 0.005


1SK25.001 1Sweeps 7,150 55,231,800 926 CO 0.2755 lb/MMBtu 3.20 7.92


(scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 1.60 3.97
1,623 SO2 30 ppmw SO2 in ethane 0.033 0.042


(Ethane Btu/scf) SO2 4 ppmv SO2 in nat gas 0.0048


VOC 0.05 % max VOC 0.31 1.20


1SK25.001 1Comp Vents 20,038.17 26,422,648 CO 0.2755 lb/MMBtu 0.60 0.39
(scf/hr) (scf/yr) NOX 0.138 lb/MMBtu 0.30 0.20


2.17 2860.94 SO2 10 ppm S (n-Butane) 0.03 0.02


MMBtu/hr MMBtu/yr Propylene 1.09 0.72
VOC 1.10 0.74


1SK25.001 0.02             174 CO 0.2755 lb/MMBtu 0.01 0.02


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.003 0.01


VOC 0.01 0.05
Propylene 0.001 0.003


1SK25.001 2Sweeps 7,150.00 55,231,800 926 CO 0.2755 lb/MMBtu 3.20 7.92


(scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 1.60 3.97
1623 SO2 30 ppmw SO2 in ethane 0.033 0.042


(Ethane Btu/scf) SO2 4 ppmv SO2 in nat gas 0.0048


VOC 0.05 % max VOC 0.31 1.20


(FRAC II Flare 
Sweeps)


Plant Flare
(FRAC I Comp Vents 


Refrig System)


1PRV Plant Flare
(FRAC I 
PRVs)


Plant Flare


Plant Flare
(FRAC I Flare Sweeps)


Plant Flare


PLANT FLARE POTENTIAL TO EMIT


PERMIT AMENDMENT APPLICATION


see 1CompVents calculation sheet


Based on leak rate & component count


LONE STAR NGL FRACTIONATORS LLC


Gas
Flow Ratea Potential to Emit


Emission 
Factor aDescription


Based on leak rate & component count


see 1CompVents calculation sheet







Fuel Lower
Heating


Hourly Annual Value Hourly a Annual b


EPN FIN (lb/hr) (lb/yr) (Btu/lb) Pollutant Unit (lb/hr) (T/yr)


PLANT FLARE POTENTIAL TO EMIT


PERMIT AMENDMENT APPLICATION


LONE STAR NGL FRACTIONATORS LLC


Gas
Flow Ratea Potential to Emit


Emission 
Factor aDescription


1SK25.001 0.01             80.88 CO 0.2755 lb/MMBtu 0.003 0.01


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.001 0.01


VOC 0.00 0.02


1SK25.001 2Comp Vents 20,038.17 26,422,648 CO 0.2755 lb/MMBtu 0.60 0.39
(scf/hr) (scf/yr) NOX 0.138 lb/MMBtu 0.30 0.20


2.17 2,860.94 SO2 10 ppm SO2 (n-Butane) 0.03 0.02


MMBtu/hr MMBtu/yr Propylene 1.09 0.72
VOC 1.10 0.74


1SK25.001 2.5Sweeps 2,750.00 21,243,000 926 CO 0.2755 lb/MMBtu 1.23 3.05


(scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 0.62 1.53
1623 SO2 30 ppmw SO2 in ethane 0.013 0.016


(Ethane Btu/scf) SO2 4 ppmv SO2 in nat gas 0.0019


VOC 0.05 % max VOC 0.12 0.46


1SK25.001 2.5PV 0.22 1,911 19,930 CO 0.2755 lb/MMBtu 0.06 0.26


MMBtu/hr MMBtu/yr (Btu/lb) NOX 0.138 lb/MMBtu 0.03 0.13
0.001 6.62 SO2 4 ppm H2S 0.001 0.002


(MMscf/hr) (MMscf/yr) VOC 0.11 0.49


1SK25.001 2.5PRV 0.001 8.08 CO 0.2755 lb/MMBtu 0.0003 0.001


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.0001 0.001
SO2 4 ppm H2S 0.000 0.000


VOC 0.0004 0.002


TOTAL: CO 8.98 20.22
NOX 4.50 10.13
SO2 0.15 0.15


VOC 3.08 4.91


Plant Flare
(Export FRAC Flare 


Sweeps)


2PRV Plant Flare
(FRAC II 


PRVs)


Based on leak rate & component count


see Piping Vent calculations


Based on leak rate & component count


Plant Flare
(Export FRAC PRVs)


see 2CompVents calculation sheet


Plant Flare
(Export FRAC Piping 


Vents)


Plant Flare
(FRAC II Comp Vents 


Refrig System)


see 2CompVents calculation sheet







Fuel Lower
Heating


Hourly Annual Value Hourly a Annual b


EPN FIN (lb/hr) (lb/yr) (Btu/lb) Pollutant Unit (lb/hr) (T/yr)


PLANT FLARE POTENTIAL TO EMIT


PERMIT AMENDMENT APPLICATION


LONE STAR NGL FRACTIONATORS LLC


Gas
Flow Ratea Potential to Emit


Emission 
Factor aDescription


a


CO (lb/hr) = (Fuel Flow Rate, scf/hr) * (Fuel Heating Value, Btu/scf) * (MM/106) * (Emission Factor, lb/MMBtu)
CO (lb/hr) = (7150 scf/hr) * (1623 Btu/scf) * (MM/10^6) * (0.2755 lb/MMBtu)


= 3.20 lb/hr CO


VOC (lb/hr) = (Fuel Flow Rate, scf/hr) * (MM/106) * (Emission Factor, lb/MMscf)
VOC (lb/hr) = (7150 scf/hr) * (MM/10^6) * (5.5 lb/MMscf)


= 0.312 lb/hr VOC


SO2 (lb/hr) = (Fuel Flow Rate, scf/hr) * (MMscf/10^6scf) * (H2S Content, ppm) * (1 lb-mol/379 scf) * (34.08 lb H2S/lb-mol) * (64.06 lb SO2/34.08 lb H2S)
SO2 (lb/hr) = (7150 scf/hr) * (MMscf/10^6scf) * (30.0 scf H2S/MMscf gas) * (1 lb-mol/379 scf) * (34.08 lb H2S/lb-mol) * (64.06 lb SO2/ 34.08 lb H2S)


= 0.0333 lb/hr SO2


b An example calculation for annual CO emissions for EPN 1SK25.001 follows:
CO (T/yr) = (Fuel Flow Rate, scf/yr) * (Fuel Heating Value, Btu/scf) * (MM/106) * (Emission Factor, lb/MMBtu) * (1 T/2,000 lb)
CO (T/yr) = (46,152,600 scf/hr) * (926 Btu/scf) * (MM/10^6) * (0.2755 lb/MMBtu) * (1 T/ 2,000 lb) + (9,079,200 scf/hr) * (1623 Btu/scf) * (MM/10^6) * (0.2755 lb/MMBtu) * (1 T/ 2,00


= 7.92 T/yr CO


Emission Factors for VOC are based upon AP-42 Tables 1.4-2 (dated 7/98).  An example calculation for hourly VOC emissions follows:


The flares are smokeless per 40 CFR §60.18 requirements.  Per TCEQ guidance, PM emissions from flares are estimated to be negligible.


Emission Factors for CO and NOX are based upon the Draft TNRCC Guidance Document for Flares and Vapor Oxidizers (dated 10/00) for non-assisted high-Btu flares due to waste gas heat 
content.  An example calculation for hourly CO emissions for EPN 1SK25-001 follows:


SO2 emission rates are estimated using a mass balance approach and the actual H2S content of the gas.  An example calculation for hourly SO2 emissions for EPN 1SK25.001 follows:







HEATERS  







Exhaust Gas Annual
Maximum Flow Operating
Heat Input Rate Hours Hourlyb Annualc Hourlyb Annualc Hourlyb Annualc Hourlyb Annualc Hourly Annualc Hourlyb Annualc


EPN FIN Description (MMBtu/hr) (scfm) (hr/yr) (lb/MMBtu) (lb/hr) (T/yr) (lb/MMBtu) (lb/hr) (T/yr) Hourly Annual (lb/hr) (T/yr) (lb/MMBtu) (lb/hr) (T/yr) Hourly Annual (lb/hr) (T/yr) (ppm) (lb/hr) (T/yr)


FRAC I Plant Sources:


1HR15 1HR15.001 FRAC I Hot Oil Heater 283 8,760 0.0054 1.53 6.68 0.01 2.83 12.40 400 ppm 0.038 100.00 47.10 0.0075 2.11 9.24 30.0 4.0 0.81 1.34 -- -- --


1HR15 1HR15.002 FRAC I MS Regen Heater 55 8,760 0.0054 0.29 0.83 0.01 0.55 1.53 0.038 0.038 2.08 5.83 0.0075 0.41 1.14 30.0 4.0 0.16 0.26 -- -- --


1HR15 1HR15.001 & 
1HR15.002
 Combined


FRAC I SCR Stack 66,748 1.82 7.51 3.38 13.93 102.08 52.93 2.52 10.38 0.97 1.60 10 1.80 7.88


FRAC II Plant Sources:


2HR15 2HR15.001 FRAC II Hot Oil Heater 278 8,760 0.0054 1.50 6.57 0.01 2.78 12.18 400 ppm 0.038 100.00 46.27 0.0075 2.07 9.07 30.0 4.0 0.80 1.32 -- -- --


2HR15 2HR15.002 FRAC II MS Regen Heater 55 8,760 0.0054 0.29 1.30 0.01 0.55 2.41 0.038 0.038 2.08 9.15 0.0075 0.41 1.79 30.0 4.0 0.16 0.26 -- -- --


2HR15 2HR15.001 & 
2HR15.002
 Combined


FRAC II SCR Stack 65,800 1.80 7.86 3.33 14.59 102.08 55.42 2.48 10.87 0.96 1.58 10 1.77 7.77


a


b An hourly VOC emission calculation example follows:


VOC (lb/hr) = (Maximum Heat Input, MMBtu/hr)*(Emission Factor, lb/MMBtu)


VOC (lb/hr) = (191 MMBtu/hr)*(0.0013 lb/MMBtu)


VOC (lb/hr) = 0.25 lb/hr VOC


c An annual VOC emission calculation example follows:


VOC (T/yr) = (Hourly PTE, lb/hr)*(Annual Operating Hours, hr/yr)/(2,000 lb/T)


VOC (T/yr) = (0.25 lb/hr)*(8,760 hr/yr)/(2,000 lb/T)


VOC (T/yr) = 1.09 T/yr VOC


d All PM is assumed to be less than 2.5 microns in diameter per footnote "c" of AP-42 Table 1.4-2.


e A material balance approach was used to estimate the SO2 emission rates using the maximum sulfur concentration in the natural gas and/or ethane.  


An example calculation for hourly SO2 PTE for ethane (using ppmw) follows:


SO2 (lb/hr) = (Maximum Heat Input, MMBtu/hr)/(Fuel Heating Value, Btu/scf)*(Density, lb/scf)*(Sulfur Content, ppmw)*(1 lb-mol S/32.07 lb S)*(1 lb-mol SO2/1 lb-mol S)*(64.06 lb SO2/lb-mol SO2)


SO2 (lb/hr) = (191 MMBtu/hr)/(926 Btu/scf)*(0.0777 lb/scf)*(30.0 lb S/lb gas)*(1 lb-mol S/32.07 lb S)*(1 lb-mol SO2/1 lb-mol S)*(64.06 lb SO2/lb-mol SO2)


= 0.96 lb/hr SO2


Emission Factor a


(lb/MMBtu)
Emission 
Factor a


(ppm S)


NH3


LONE STAR NGL FRACTIONATORS LLC


HEATERS POTENTIAL TO EMIT


AIR PERMIT AMENDMENT APPLICATION


CO (annual), NOX, and VOC emission factors are from vendor commitments.  Hourly CO emission factor is based on the ESAD rules in 30 TAC Chapter 117.  SO2 emissions are based on maximum concentration of sulfur in the fuel.  NOX emission factor based on using SCR control with 10 ppm ammonia slip.  All other annual emission 
factors are from AP-42 Table 1.4-2 (dated 7/98), converted to lb/MMBtu by dividing by 1,020 Btu/scf.  


VOC
PTEEmission 


Factor a
PTE PTEEmission 


Factor a
PTE Emission 


Factor a
Emission 
Factor a


PTE
CONOX PMd SO2


e


PTE







THERMAL OXIDIZERS  







Hourly Annual Hourly Annual Hourly Annual 
EPN FIN Pollutant (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr)


1SK25.002 FRAC I VOC 0.02 0.07 0.16 0.39 0.18 0.46
Thermal Oxidizer NOX 0.60 1.95 0.74 1.39 1.34 3.35


CO 0.33 1.07 0.40 0.77 0.73 1.84
PM 0.03 0.10 0.05 0.10 0.08 0.20
SO2 0.002 0.01 2.55 4.96 2.55 4.96
H2S 0.00 0.00 0.001 0.002 0.001 0.002


2SK25.002 FRAC II VOC 0.02 0.07 0.16 0.39 0.18 0.46
Thermal Oxidizer NOX 0.60 1.95 0.74 1.39 1.34 3.35


CO 0.33 1.07 0.40 0.77 0.73 1.84
PM 0.03 0.10 0.05 0.10 0.08 0.20
SO2 0.002 0.01 2.55 4.96 2.55 4.96
H2S 0.00 0.00 0.001 0.002 0.001 0.002


a


Description


1SK25.002 & 
1HT16.005


2SK25.002 & 
2HT16.005


THERMAL OXIDIZER TOTAL POTENTIAL TO EMIT SUMMARY


AIR PERMIT AMENDMENT APPLICATION


Emissions are from the Thermal Oxidizers Combustion Potential to Emit and FRAC III Miscellaneous Sources to Thermal Oxidizer Potential to Emit worksheets.


LONE STAR NGL FRACTIONATORS LLC


Potential to Emit a


From Fuel Gas From Waste Gas Total







Max Hourly Max Hourly Max Average Annual Average Annual Average Annual 
Fuel Gas Waste Gas Total Hourly Fuel Gas Waste Gas Total


Flow Rate Flow Rate a Gas Flow Rate Flow Rate Flow Rate Flow Rate Hourly b Annual c Hourly b Annual c


EPN FIN (MMBtu/hr) (MMBtu/hr) (MMBtu/hr) (MMBtu/yr) (MMBtu/yr) (MMBtu/yr) Pollutant Units (lb/hr) (T/yr) (lb/hr) (T/yr)


1SK25.002 FRAC I 4.00 4.90 8.90 26,049.02 18,582.27 44,631.29 CO 0.082 lb/MMBtu 0.33 1.07 0.40 0.77
Thermal Oxidizer NOX 0.15 lb/MMBtu 0.60 1.95 0.74 1.39


PM/PM10/PM2.5 7.6 lb/MMscf 0.03 0.10 0.05 0.10
SO2 0.0006 lb/MMBtu (fuel gas) 0.002 0.01 0.00 0.00
SO2 1.28 H2S lb/hr (waste gas) 0.00 0.00 2.55 4.96
H2S -- H2S lb/hr (waste gas) 0.00 0.00 0.001 0.002
VOC 0.0054 lb/MMBtu 0.02 0.07 0.16 0.39


2SK25.002 FRAC II 4.00 4.90 8.90 26,049.02 18,582.27 44,631.29 CO 0.082 lb/MMBtu 0.33 1.07 0.40 0.77
Thermal Oxidizer NOX 0.15 lb/MMBtu 0.60 1.95 0.74 1.39


PM/PM10/PM2.5 7.6 lb/MMscf 0.03 0.10 0.05 0.10
SO2 0.0006 lb/MMBtu (fuel gas) 0.002 0.01 0.00 0.00
SO2 1.28 H2S lb/hr (waste gas) 0.00 0.00 2.55 4.96
H2S -- H2S lb/hr (waste gas) 0.00 0.00 0.001 0.002
VOC 0.0054 lb/MMBtu 0.02 0.07 0.16 0.39


a For Waste Gas Flow Rate, see the calculations on the following pages. 


CO (lb/hr) = (MSS Waste Gas Flow Rate, MMBtu/hr) * (Emission Factor, lb/MMBtu)
CO (lb/hr) = (4.90 MMBtu/hr) * (0.082 lb/MMBtu)


= 0.40 lb/hr CO


PM/PM10/PM2.5 (lb/hr) = (MSS Waste Gas Flow Rate, MMBtu/hr) * (Emission Factor, lb/MMBtu) / (Average Heating Value , Btu/scf)
PM/PM10/PM2.5 (lb/hr) = (4.90 MMBtu/hr) * (7.600 lb/MMscf) / (684.278 Btu/scf)


= 0.05 lb/hr CO


SO2 (lb/hr) = 
SO2 (lb/hr) = 


= 2.55 lb/hr SO2


c An example calculation for annual CO emissions for EPN 1SK25.002 follows:
CO (T/yr) = (Hourly Emissions, lb/hr) * (Annual Operating Hours, hr/yr) / (2,000 lb/ton)
CO (T/yr) = (0.33 lb/hr) * (8,760 hr/yr) / (2,000 lb/ton)


= 1.07 ton/yr CO


((1.28 lb/hr H2S) * (64.06 lb SO2/lbmol S) / (34.06 lb H2S/lbmol S))


LONE STAR NGL FRACTIONATORS LLC


Potential to Emit from 
Fuel


Potential to Emit from 
Waste Gas


Emission 
Factors bDescription


1SK25.002 & 
1HT16.005


2SK25.002 & 
2HT16.005


b The Emission Factor for the NOX emission rate is based on a vendor specification.  The Emission Factors for CO, VOC, and benzene emission rates are based upon AP-42 Tables 1.4-2 and 1.4-3 (dated 7/98), converted to lb/MMBtu by dividing by 1,020 Btu/scf.  PM is also from AP-42 Table 
1.4-2.  An example calculation for hourly CO and PM/PM10/PM2.5 emissions for EPN 1SK25.002 follows:


A 100% conversion from H2S to SO2 was assumed for the waste gas.
(H2S Emission Rate, lb/hr H2S)*(64.06 lb SO2/lb-mol S)/(34.06 lb H2S/lb-mol S)


THERMAL OXIDIZER COMBUSTION POTENTIAL TO EMIT


AIR PERMIT AMENDMENT APPLICATION







Annual Runtime (hrs/yr) 8760 8760 8760
Annual Average flowrate (scf) 3,100 3,200 6,300.00 TO
Hourly Max flowrate (scf) 7,000 4,000 11,000.00 Annual Destruction


Molecular Density Component Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Flow Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) LHV (Btu/scf) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (MMscf/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.1143 0 0 32.574 40.57 324.43 629.29 1.467 3.68 16.80 58.87 21.262% 32.41% 407.31 1,021.76 0.00 0.00 11.73 0% 407.31 1,021.76
Nitrogen 28.01 0.0727 0 0 29.766 23.59 120.09 232.93 1.365 2.18 6.33 22.19 19.438% 18.86% 150.83 378.37 0.00 0.00 10.73 0% 150.83 378.37
Oxygen 32.00 0.0831 0 0 0.000 0.00 0.00 0.00 0.232 0.42 1.41 4.93 0.085% 0.09% 0.86 2.15 0.00 0.00 0.05 0% 0.86 2.15
Methane 16.04 0.0416 21,502 911 2.496 1.13 3.30 6.41 92.961 84.95 141.53 495.91 35.392% 19.67% 90.09 226.00 3.54 17,776.09 19.53 99.9% 0.09 0.23
Ethane 30.07 0.0781 20,416 1634 25.430 21.64 118.24 229.35 2.613 4.48 13.97 48.96 17.133% 17.84% 153.22 384.35 3.08 15,434.40 9.46 99.9% 0.15 0.38
Propane 44.10 0.1145 19,929 2353 7.637 9.53 76.36 148.12 0.692 1.74 7.96 27.88 5.111% 7.81% 98.31 246.61 1.32 6,630.99 2.82 99.9% 0.10 0.25
I-Butane 58.12 0.1509 19,614 3094 0.629 1.03 10.93 21.19 0.195 0.64 3.89 13.63 0.471% 0.95% 15.74 39.48 0.16 803.50 0.26 99.9% 0.02 0.04
N-Butane 58.12 0.1509 19,665 3101 1.291 2.12 22.43 43.50 0.175 0.58 3.50 12.26 0.885% 1.78% 29.58 74.20 0.30 1,513.43 0.49 99.9% 0.03 0.07
I-Pentane 72.15 0.1873 19,451 3698 0.000 0.00 0.00 0.00 0.066 0.27 2.04 7.14 0.024% 0.06% 1.24 3.11 0.01 49.08 0.01 99.9% 0.001 0.003
N-Pentane 72.15 0.1873 19,499 3709 0.000 0.00 0.00 0.00 0.045 0.18 1.38 4.83 0.016% 0.04% 0.84 2.10 0.007 33.31 0.01 99.9% 0.001 0.002
2,2 Dimethylbutane 86.18 0.2237 4384 0.026 0.06 0.99 1.93 0.000 0.00 0.00 0.00 0.017% 0.05% 1.22 3.05 0.01 39.99 0.01 99.9% 0.001 0.003
Cyclopentane 70.13 0.1821 3512.1 0.102 0.20 2.58 5.00 0.000 0.00 0.00 0.00 0.065% 0.16% 3.16 7.92 0.03 125.68 0.04 99.9% 0.003 0.01
2,3 Dimethylbutane 86.18 0.2237 4392.9 0.022 0.05 0.84 1.63 0.000 0.00 0.00 0.00 0.014% 0.04% 1.03 2.58 0.007 33.91 0.01 99.9% 0.001 0.003
2 Methylpentane 86.18 0.2237 4395.2 0.002 0.00 0.08 0.15 0.000 0.00 0.00 0.00 0.001% 0.00% 0.09 0.23 0.0006 3.08 0.001 99.9% 0.0001 0.0002
3 Methylpentane 86.18 0.2237 4398.2 0.011 0.03 0.42 0.81 0.000 0.00 0.00 0.00 0.007% 0.02% 0.51 1.29 0.003 16.97 0.004 99.9% 0.0005 0.001
Benzene 86.17 0.2237 3590.9 0.007 0.02 0.27 0.52 0.000 0.00 0.00 0.00 0.004% 0.01% 0.33 0.82 0.002 8.82 0.002 99.9% 0.0003 0.001
C6+ 86.17 0.2237 19,147 4403.8 0.007 0.02 0.27 0.52 0.179 0.88 7.84 27.47 0.069% 0.21% 5.09 12.78 0.03 168.41 0.04 99.9% 0.005 0.01
Hydrogen Sulfide (ppmv) 34.08        0.088 1300.00 0.125% 0.78 1.51 4.00 0.001% 0.003 0.01 0.78 1.52 99.9% 0.001 0.002
Mercaptans (ppmv) 62.13        0.161 250.00       0.044% 0.50 0.96 0.50 0.96 99.9% 0.0005 0.001


35.34 100.00 681.21 17.56 100.00 206.65 28.87 100.00% 960.22 8.50 42,637.66 55.19 Total VOC: 0.16 0.39
Average Btu/scf 684.28 Average Btu/scf 929.26 Average Btu/scf 773.36


Max Btu/scf 700 Max Btu/scf 1000.00


Heat Flow Potential to Emit


FRAC I THERMAL OXIDIZER POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT


LONE STAR NGL FRACTIONATORS LLC


Waste Stream Fuel Stream Total Stream







Annual Runtime (hrs/yr) 8760 8760 8760
Annual Average flowrate (scf) 3,100 3,200 6,300.00 TO
Hourly Max flowrate (scf) 7,000 4,000 11,000.00 Annual Destruction


Molecular Density Component Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Flow Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) LHV (Btu/scf) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (MMscf/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.1143 0 0 32.574 40.57 324.43 629.29 1.467 3.68 16.80 58.87 21.262% 32.41% 407.31 1,021.76 0.00 0.00 11.73 0% 407.31 1,021.76
Nitrogen 28.01 0.0727 0 0 29.766 23.59 120.09 232.93 1.365 2.18 6.33 22.19 19.438% 18.86% 150.83 378.37 0.00 0.00 10.73 0% 150.83 378.37
Oxygen 32.00 0.0831 0 0 0.000 0.00 0.00 0.00 0.232 0.42 1.41 4.93 0.085% 0.09% 0.86 2.15 0.00 0.00 0.05 0% 0.86 2.15
Methane 16.04 0.0416 21,502 911 2.496 1.13 3.30 6.41 92.961 84.95 141.53 495.91 35.392% 19.67% 90.09 226.00 3.54 17,776.09 19.53 99.9% 0.09 0.23
Ethane 30.07 0.0781 20,416 1634 25.430 21.64 118.24 229.35 2.613 4.48 13.97 48.96 17.133% 17.84% 153.22 384.35 3.08 15,434.40 9.46 99.9% 0.15 0.38
Propane 44.10 0.1145 19,929 2353 7.637 9.53 76.36 148.12 0.692 1.74 7.96 27.88 5.111% 7.81% 98.31 246.61 1.32 6,630.99 2.82 99.9% 0.10 0.25
I-Butane 58.12 0.1509 19,614 3094 0.629 1.03 10.93 21.19 0.195 0.64 3.89 13.63 0.471% 0.95% 15.74 39.48 0.16 803.50 0.26 99.9% 0.02 0.04
N-Butane 58.12 0.1509 19,665 3101 1.291 2.12 22.43 43.50 0.175 0.58 3.50 12.26 0.885% 1.78% 29.58 74.20 0.30 1,513.43 0.49 99.9% 0.03 0.07
I-Pentane 72.15 0.1873 19,451 3698 0.000 0.00 0.00 0.00 0.066 0.27 2.04 7.14 0.024% 0.06% 1.24 3.11 0.01 49.08 0.01 99.9% 0.001 0.003
N-Pentane 72.15 0.1873 19,499 3709 0.000 0.00 0.00 0.00 0.045 0.18 1.38 4.83 0.016% 0.04% 0.84 2.10 0.007 33.31 0.01 99.9% 0.001 0.002
2,2 Dimethylbutane 86.18 0.2237 4384 0.026 0.06 0.99 1.93 0.000 0.00 0.00 0.00 0.017% 0.05% 1.22 3.05 0.01 39.99 0.01 99.9% 0.001 0.003
Cyclopentane 70.13 0.1821 3512.1 0.102 0.20 2.58 5.00 0.000 0.00 0.00 0.00 0.065% 0.16% 3.16 7.92 0.03 125.68 0.04 99.9% 0.003 0.01
2,3 Dimethylbutane 86.18 0.2237 4392.9 0.022 0.05 0.84 1.63 0.000 0.00 0.00 0.00 0.014% 0.04% 1.03 2.58 0.007 33.91 0.01 99.9% 0.001 0.003
2 Methylpentane 86.18 0.2237 4395.2 0.002 0.00 0.08 0.15 0.000 0.00 0.00 0.00 0.001% 0.00% 0.09 0.23 0.0006 3.08 0.001 99.9% 0.0001 0.0002
3 Methylpentane 86.18 0.2237 4398.2 0.011 0.03 0.42 0.81 0.000 0.00 0.00 0.00 0.007% 0.02% 0.51 1.29 0.003 16.97 0.004 99.9% 0.0005 0.001
Benzene 86.17 0.2237 3590.9 0.007 0.02 0.27 0.52 0.000 0.00 0.00 0.00 0.004% 0.01% 0.33 0.82 0.002 8.82 0.002 99.9% 0.0003 0.001
C6+ 86.17 0.2237 19,147 4403.8 0.007 0.02 0.27 0.52 0.179 0.88 7.84 27.47 0.069% 0.21% 5.09 12.78 0.03 168.41 0.04 99.9% 0.005 0.01
Hydrogen Sulfide (ppmv) 34.08        0.088 1300.00 0.125% 0.78 1.51 4.00 0.001% 0.003 0.01 0.78 1.52 99.9% 0.001 0.002
Mercaptans (ppmv) 62.13        0.161 250.00       0.044% 0.50 0.96 0.50 0.96 99.9% 0.0005 0.001


35.34 100.00 681.21 17.56 100.00 206.65 28.87 100.00% 960.22 8.50 42,637.66 55.19 Total VOC: 0.16 0.39
Average Btu/scf 684.28 Average Btu/scf 929.26 Average Btu/scf 773.36


Max Btu/scf 700 Max Btu/scf 1000.00


Heat Flow Potential to Emit


FRAC II THERMAL OXIDIZER POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT


LONE STAR NGL FRACTIONATORS LLC


Waste Stream Fuel Stream Total Stream







PRVs TO FLARE  







FIN: 1PRV


Component Flare
LHV Hourly Annual DRE Hourly Annual


Component (Btu/lb) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Methane 21,502 0.07 0.29 99% 0.0007 0.0029
Ethane 20,416 0.22 0.96 99% 0.0022 0.0096


Propane 19,929 0.18 0.77 99% 0.0018 0.0077
Propylene 19,630 0.08 0.34 99% 0.0008 0.0034
i-Butane 19,614 0.10 0.45 98% 0.0021 0.0090
n-Butane 19,665 0.14 0.63 98% 0.0029 0.0127
i-Pentane 19,451 0.07 0.30 98% 0.0014 0.0060
n-Pentane 19,499 0.06 0.28 98% 0.0013 0.0055
n-Hexane 19,391 0.00 0.00 98% 0.0000 0.0001


Other Hexanes 19,147 0.07 0.32 98% 0.0015 0.0064
Benzene 18,000 0.01 0.03 98% 0.0002 0.0007


TOTAL: 1.00 4.38 0.01 0.06


TOTAL VOC: 0.71 3.12 0.01 0.05


Propane PTE (lb/hr) = [(Uncontrolled PRV Equipment Leaks, lb/hr)] * (1 - Flare DRE, wt%)  


Propane PTE (lb/hr) = (0.1750 lb/hr)] * (1 - 99% wt%)  


Propane PTE (lb/hr) = 0.0018


An example calculation for Potential to Emit of Propane follows: 


FRAC I PRVs TO FLARE POTENTIAL TO EMIT


AIR PERMIT APPLICATION


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled Emissions From 
Pressure Relief Valve 


Equipment Leaks
Frac I PRV


Potential to Emit







FIN: 2PRV


Component Flare
LHV Hourly Annual DRE Hourly Annual


Component (Btu/lb) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Methane 21,502 0.07 0.29 99% 0.001 0.003
Ethane 20,416 0.08 0.36 99% 0.001 0.004
Propane 19,929 0.07 0.32 99% 0.001 0.003
Propylene 19,630 0.12 0.51 99% 0.001 0.005
i-Butane 19,614 0.04 0.17 98% 0.001 0.003
n-Butane 19,665 0.08 0.35 98% 0.002 0.007
i-Pentane 19,451 0.00 0.00 98% 0.000 0.000
n-Pentane 19,499 0.00 0.00 98% 0.000 0.000
n-Hexane 19,391 0.00 0.00 98% 0.000 0.000
Other Hexanes 19,147 0.00 0.00 98% 0.000 0.000
Benzene 18,000 0.00 0.00 98% 0.000 0.000


TOTAL: 0.46 2.01 0.006 0.03


TOTAL VOC: 0.31 1.36 0.004 0.02


Propane PTE (lb/hr) = [(Uncontrolled PRV Equipment Leaks, lb/hr)] * (1 - Flare DRE, wt%)  


Propane PTE (lb/hr) = [(0.07 lb/hr)] * (1 - 99% wt%)  


Propane PTE (lb/hr) = 0.0007


An example calculation for Potential to Emit of Propane follows: 


FRAC II PRVs TO FLARE POTENTIAL TO EMIT


AIR PERMIT APPLICATION


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled Emissions From 
Pressure Relief Valve 


Equipment Leaks Frac II PRVs







FIN: 2.5PRV


Component Flare
LHV Hourly Annual DRE Hourly Annual


Component (Btu/lb) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Methane 21,502 0.0058 0.0255 99% 0.0001 0.0003
Ethane 20,416 0.0012 0.0051 99% 0.0000 0.0001
Propane 19,929 0.0388 0.1699 99% 0.0004 0.0017
Propylene 19,630 - - - - -
i-Butane 19,614 - - - - -
n-Butane 19,665 - - - - -
i-Pentane 19,451 - - - - -
n-Pentane 19,499 - - - - -
n-Hexane 19,391 - - - - -
Other Hexanes 19,147 - - - - -
Benzene 18,000 - - - - -


TOTAL: 0.05 0.20 0.0005 0.002


TOTAL VOC: 0.04 0.17 0.0004 0.002


Propane PTE (lb/hr) = (Uncontrolled PRV Equipment Leaks, lb/hr) * (1 - Flare DRE, wt%)  


Propane PTE (lb/hr) = [(0.0388 lb/hr)] * (1 - 99% wt%)  


Propane PTE (lb/hr) = 0.0004


An example calculation for Potential to Emit of Propane follows: 


EXPORT FRAC PRVs TO FLARE POTENTIAL TO EMIT


AIR PERMIT APPLICATION


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled Emissions From 
Pressure Relief Valve 


Equipment Leaks Export Frac-PRV







PIPING FUGITIVES  







Maximum
Emission Operating VOC Reduction


Number of Factors a Hours Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 66 0.00992 8,760 5% 0.0328 0.1435 97% 0.0010 0.0043
Gas (Ethane) 533 0.00992 8,760 1% 0.0529 0.2316 0% 0.0529 0.2316
Gas (Propane) 781 0.00992 8,760 100% 7.7442 33.9194 97% 0.2323 1.0176
Gas (Propylene) 762 0.00992 8,760 100% 7.5570 33.0996 97% 0.2267 0.9930
Gas (Butane) 535 0.00992 8,760 100% 5.3109 23.2619 97% 0.1593 0.6979
Gas (Isobutane) 1,098 0.00992 8,760 100% 10.8909 47.7023 97% 0.3267 1.4311
Light Liquid (Methanol) 13 0.0055 8,760 100% 0.0713 0.3125 97% 0.0021 0.0094
Light Liquid (Natural Gasoline) 613 0.0055 8,760 100% 3.3726 14.7722 97% 0.1012 0.4432
Light Liquid (NGL) 1,304 0.0055 8,760 80% 5.7387 25.1354 97% 0.1722 0.7541
Water/Oil 113 0.000216 8,760 100% 0.0245 0.1071 0% 0.0245 0.1071
Heavy Liquid 1,182 0.0000185 8,760 100% 0.0219 0.0957 0% 0.0219 0.0957


Relief Valvesd


Gas (Natural Gas) 4 0.0194 8,760 5% 0.0039 0.0170 100% 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1% 0.0008 0.0034 100% 0.0000 0.0000
Gas (Propane) 0 0.0194 8,760 100% 0.0000 0.0000 100% 0.0000 0.0000


Gas (Propylene) 4 0.0194 8,760 100% 0.0776 0.339888 100% 0.0000 0
Gas (Butane) 3 0.0194 8,760 100% 0.0582 0.2549 100% 0.0000 0.0000
Gas (Isobutane) 3 0.0194 8,760 100% 0.0582 0.2549 100% 0.0000 0.0000
Light Liquid (Methanol) 0 0.0165 8,760 100% 0.0000 0.0000 100% 0.0000 0.0000
Light Liquid (Natural Gasoline) 8 0.0165 8,760 100% 0.1320 0.5782 100% 0.0000 0.0000
Light Liquid (NGL) 29 0.0165 8,760 80% 0.3828 1.6767 100% 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100% 0.0618 0.2707 0% 0.0618 0.2707
Heavy Liquid 23 0.0000683 8,760 100% 0.0016 0.0069 0% 0.0016 0.0069


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100% 0.0388 0.1699 95% 0.0019 0.0085
Gas (Isobutane) 3 0.0194 8,760 100% 0.0582 0.2549 95% 0.0029 0.0127


Pump Seals e


Gas (Natural Gas) 0 0.00529 8,760 5% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1% 0.0003 0.0014 0% 0.0003 0.0014
Gas (Propane) 6 0.00529 8,760 100% 0.0317 0.1390 93% 0.0022 0.0097
Gas (Propylene) 4 0.00529 8,760 100% 0.0212 0.0927 93% 0.0015 0.0065
Gas (Butane) 10 0.00529 8,760 100% 0.0529 0.2317 93% 0.0037 0.0162
Gas (Isobutane) 6 0.00529 8,760 100% 0.0317 0.1390 93% 0.0022 0.0097
Light Liquid (Methanol) 2 0.02866 8,760 100% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Natural Gasoline) 6 0.02866 8,760 100% 0.1720 0.7532 93% 0.0120 0.0527
Light Liquid (NGL) 7 0.02866 8,760 80% 0.1605 0.7030 93% 0.0112 0.0492
Water/Oil 2 0.000052 8,760 100% 0.0001 0.0005 0% 0.0001 0.0005
Heavy Liquid 13 0.00113 8,760 100% 0.0147 0.0643 0% 0.0147 0.0643


Connectorsf


Gas (Natural Gas) 131 0.00044 8,760 5% 0.0029 0.0126 97% 0.0001 0.0004
Gas (Ethane) 1,731 0.00044 8,760 1% 0.0076 0.0334 0% 0.0076 0.0334
Gas (Propane) 2,858 0.00044 8,760 100% 1.2575 5.5077 97% 0.0377 0.1652
Gas (Propylene) 2,425 0.00044 8,760 100% 1.0671 4.6738 97% 0.0320 0.1402
Gas (Butane) 1,830 0.00044 8,760 100% 0.8053 3.5270 97% 0.0242 0.1058
Gas (Isobutane) 3,253 0.00044 8,760 100% 1.4314 6.2693 97% 0.0429 0.1881
Light Liquid (Methanol) 113 0.000463 8,760 100% 0.0522 0.2285 97% 0.0016 0.0069
Light Liquid (Natural Gasoline) 1,717 0.000463 8,760 100% 0.7952 3.4829 97% 0.0239 0.1045
Light Liquid (NGL) 3,531 0.000463 8,760 80% 1.3079 5.7286 97% 0.0392 0.1719
Water/Oil 186 0.000243 8,760 100% 0.0453 0.1983 30% 0.0317 0.1388
Heavy Liquid 3,225 0.0000165 8,760 100% 0.0532 0.2330 30% 0.0372 0.1631


Other g


Gas (Natural Gas) 6 0.0194 8,760 5% 0.0060 0.0264 97% 0.0002 0.0008
Gas (Ethane) 63 0.0194 8,760 1% 0.0123 0.0539 0% 0.0123 0.0539
Gas (Propane) 96 0.0194 8,760 100% 1.8565 8.1316 97% 0.0557 0.2439
Gas (Propylene) 77 0.0194 8,760 100% 1.4949 6.5476 97% 0.0448 0.1964
Gas (Butane) 55 0.0194 8,760 100% 1.0609 4.6467 97% 0.0318 0.1394
Gas (Isobutane) 130 0.0194 8,760 100% 2.5316 11.0886 97% 0.0759 0.3327
Light Liquid (Methanol) 0 0.0165 8,760 100% 0.0000 0.0000 0% 0.0000 0.0000
Light Liquid (Natural Gasoline) 61 0.0165 8,760 100% 1.0048 4.4011 97% 0.0301 0.1320
Light Liquid (NGL) 92 0.0165 8,760 80% 1.2140 5.3173 97% 0.0364 0.1595
Water/Oil 6 0.0309 8,760 100% 0.1920 0.8410 0% 0.1920 0.8410
Heavy Liquid 63 0.0000683 8,760 100% 0.0043 0.0190 0% 0.0043 0.0190


Gas (Natural Gas): 0.0012 0.0055
Gas (Ethane): 0.0731 0.3202


Gas (Propane): 0.3280 1.4365
Gas (Propylene): 0.3070 1.3446


Gas (Butane): 0.2190 0.9593
Gas (Isobutane): 0.4508 1.9743


Light Liquid (Gasoline): 0.1672 0.7324
Light Liquid (Y-Grade: 0.2591 1.1346


Light Liquid (Water/Oil): 0.3101 1.3581
Heavy Liquid: 0.0797 0.3491


TOTAL: 2.20 9.65


a


b Hourly VOC emissions are calculated as follows:


(66 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0010 lb/hr
c Annual VOC emission rates are calculated as follows:


(0.0010 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0043 T/yr
d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


LONE STAR NGL FRACTIONATORS LLC


PTE VOC


Fugitive Emission Factors and Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  The emission factors are for total hydrocarbon.  Reduction 
credit is for a 28LAER monitoring program.  TCEQ-derived factors for SOCMI without ethylene are used for the product and refrigerant streams, when available; factors for oil and gas facilities are used for the 
natural gas, NGL, water/oil, and heavy liquid streams; and factors for petroleum marketing are used for the Natural Gasoline streams.


Uncontrolled
PTE VOC


Leakless pumps are not included in the pump count.


FRAC I PLANT PIPING FUGITIVES POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT







Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 56 0.00992 8,760 5.00% 0.00% 0.0278 0.1217 97% 0.0008 0.0036
Gas (Ethane) 452 0.00992 8,760 1.00% 0.00% 0.0448 0.1964 0% 0.0448 0.1964
Gas (Propane) 716 0.00992 8,760 100.00% 0.00% 7.1027 31.1099 97% 0.2131 0.9333
Gas (Propylene) 487 0.00992 8,760 100.00% 0.00% 4.8310 21.1600 97% 0.1449 0.6348
Gas (Butane) 570 0.00992 8,760 100.00% 0.00% 5.6544 24.7663 97% 0.1696 0.7430
Gas (Isobutane) 693 0.00992 8,760 100.00% 0.00% 6.8746 30.1106 97% 0.2062 0.9033
Light Liquid (Methanol) 10 0.0055 8,760 100.00% 0.00% 0.0550 0.2409 97% 0.0017 0.0072
Light Liquid (Natural Gasoline) 395 0.0055 8,760 100.00% 0.71% 2.1725 9.5156 97% 0.0652 0.2855
Light Liquid (Y-Grade) 816 0.0055 8,760 80.00% 1.25% 3.5904 15.7260 97% 0.1077 0.4718
Water/Oil 35 0.000216 8,760 100.00% 0.00% 0.0076 0.0331 0% 0.0076 0.0331
Heavy Liquid 2005 0.0000185 8,760 100.00% 0.00% 0.0371 0.1625 0% 0.0371 0.1625


Relief Valves d


Gas (Natural Gas) 4 0.0194 8,760 5.00% 0.00% 0.0039 0.0170 100% 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1.00% 0.00% 0.0008 0.0034 100% 0.0000 0.0000
Gas (Propane) 4 0.0194 8,760 100.00% 0.00% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Propylene) 6 0.0194 8,760 100.00% 0.00% 0.1164 0.5098 100% 0.0000 0.0000
Gas (Butane) 4 0.0194 8,760 100.00% 0.00% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Isobutane) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 100% 0.0000 0.0000
Light Liquid (Methanol) 2 0.0165 8,760 100.00% 0.00% 0.0330 0.1445 100% 0.0000 0.0000
Light Liquid (Natural Gasoline) 0 0.0165 8,760 100.00% 0.71% 0.0000 0.0000 100% 0.0000 0.0000
Light Liquid (Y-Grade) 12 0.0165 8,760 80.00% 1.25% 0.1584 0.6938 100% 0.0000 0.0000
Water/Oil 0 0.0309 8,760 100.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Heavy Liquid 54 0.0000683 8,760 100.00% 0.00% 0.0037 0.0162 0% 0.0037 0.0162


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5.00% 0.00% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 95% 0.0019 0.0085
Gas (Isobutane) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 95% 0.0019 0.0085


Pump Seals d


Gas (Natural Gas) 0 0.00529 8,760 5.00% 0.00% 0.0000 0.0000 95% 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1.00% 0.00% 0.0003 0.0014 0% 0.0003 0.0014
Gas (Propane) 6 0.00529 8,760 100.00% 0.00% 0.0317 0.1390 93% 0.0022 0.0097
Gas (Propylene) 4 0.00529 8,760 100.00% 0.00% 0.0212 0.0927 93% 0.0015 0.0065
Gas (Butane) 10 0.00529 8,760 100.00% 0.00% 0.0529 0.2317 93% 0.0037 0.0162
Gas (Isobutane) 6 0.00529 8,760 100.00% 0.00% 0.0317 0.1390 93% 0.0022 0.0097
Light Liquid (Methanol) 2 0.02866 8,760 100.00% 0.00% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Natural Gasoline) 6 0.02866 8,760 100.00% 0.71% 0.1720 0.7532 93% 0.0120 0.0527
Light Liquid (Y-Grade) 7 0.02866 8,760 80.00% 1.25% 0.1605 0.7030 93% 0.0112 0.0492
Water/Oil 2 0.000052 8,760 100.00% 0.00% 0.0001 0.0005 0% 0.0001 0.0005
Heavy Liquid 13 0.00113 8,760 100.00% 0.00% 0.0147 0.0643 0% 0.0147 0.0643


Connectors
Gas (Natural Gas) 111 0.00044 8,760 5.00% 0.00% 0.0024 0.0107 97% 0.0001 0.0003
Gas (Ethane) 1,474 0.00044 8,760 1.00% 0.00% 0.0065 0.0284 0% 0.0065 0.0284
Gas (Propane) 2,068 0.00044 8,760 100.00% 0.00% 0.9100 3.9858 97% 0.0273 0.1196
Gas (Propylene) 1,216 0.00044 8,760 100.00% 0.00% 0.5350 2.3431 97% 0.0160 0.0703
Gas (Butane) 1,651 0.00044 8,760 100.00% 0.00% 0.7264 3.1817 97% 0.0218 0.0955
Gas (Isobutane) 2,212 0.00044 8,760 100.00% 0.00% 0.9731 4.2620 97% 0.0292 0.1279
Light Liquid (Methanol) 74 0.000463 8,760 100.00% 0.00% 0.0344 0.1505 97% 0.0010 0.0045
Light Liquid (Natural Gasoline) 1,197 0.000463 8,760 100.00% 0.71% 0.5540 2.4267 97% 0.0166 0.0728
Light Liquid (Y-Grade) 2,146 0.000463 8,760 80.00% 1.25% 0.7950 3.4819 97% 0.0238 0.1045
Water/Oil 70 0.000243 8,760 100.00% 0.00% 0.0171 0.0749 30% 0.0120 0.0524
Heavy Liquid 6,780 0.0000165 8,760 100.00% 0.00% 0.1119 0.4900 30% 0.0783 0.3430


Other e


Gas (Natural Gas) 5 0.0194 8,760 5.00% 0.00% 0.0049 0.0212 97% 0.0001 0.0006
Gas (Ethane) 51 0.0194 8,760 1.00% 0.00% 0.0099 0.0433 0% 0.0099 0.0433
Gas (Propane) 68 0.0194 8,760 100.00% 0.00% 1.3192 5.7781 97% 0.0396 0.1733
Gas (Propylene) 40 0.0194 8,760 100.00% 0.00% 0.7760 3.3989 97% 0.0233 0.1020
Gas (Butane) 46 0.0194 8,760 100.00% 0.00% 0.8924 3.9087 97% 0.0268 0.1173
Gas (Isobutane) 74 0.0194 8,760 100.00% 0.00% 1.4356 6.2879 97% 0.0431 0.1886
Light Liquid (Methanol) 0 0.0165 8,760 100.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Light Liquid (Natural Gasoline) 41 0.0165 8,760 100.00% 0.71% 0.6765 2.9631 97% 0.0203 0.0889
Light Liquid (Y-Grade) 31 0.0165 8,760 80.00% 1.25% 0.4092 1.7923 97% 0.0123 0.0538
Water/Oil 0 0.0309 8,760 100.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Heavy Liquid 448 0.0000683 8,760 100.00% 0.00% 0.0306 0.1340 0% 0.0306 0.1340


Gas (Natural Gas): 0.0011 0.0046
Gas (Ethane): 0.0615 0.2695


Gas (Propane): 0.2822 1.2359
Gas (Propylene): 0.1877 0.8220


Gas (Butane): 0.2219 0.9719
Gas (Isobutane): 0.2827 1.2380


Light Liquid (Gasoline): 0.1141 0.4999
Light Liquid (Y-Grade): 0.1551 0.6792


Light Liquid (Water/Oil): 0.0196 0.0860
Heavy Liquid: 0.1644 0.7200


TOTAL: 1.50 6.56


a


b Hourly VOC emissions are calculated as follows:
(56 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0008 lb/hr


c Annual VOC emission rates are calculated as follows:
(0.0008 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0036 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves


Leakless pumps are not included in the pump count.


FRAC II PLANT PIPING FUGITIVES POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled
PTE VOC PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak 
Fugitives, dated July 2011. The emission factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.







Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 84 0.00992 8,760 5.00% 0.00% 0.0417 0.1825 97% 0.0012 0.0055
Gas (Ethane) 678 0.00992 8,760 1.00% 0.00% 0.0673 0.2946 0% 0.0673 0.2946
Gas (Propane) 993 0.00992 8,760 100.00% 0.00% 9.8506 43.1455 97% 0.2955 1.2944
Water/Oil 144 0.000216 8,760 100.00% 0.00% 0.0311 0.1362 0% 0.0311 0.1362
Heavy Liquid 1503 0.0000185 8,760 100.00% 0.00% 0.0278 0.1218 0% 0.0278 0.1218


Relief Valves d


Gas (Natural Gas) 6 0.0194 8,760 5.00% 0.00% 0.0058 0.0255 100% 0.0000 0.0000
Gas (Ethane) 6 0.0194 8,760 1.00% 0.00% 0.0012 0.0051 100% 0.0000 0.0000
Gas (Propane) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 100% 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100.00% 0.00% 0.0618 0.2707 0% 0.0618 0.2707
Heavy Liquid 23 0.0000683 8,760 100.00% 0.00% 0.0016 0.0069 0% 0.0016 0.0069


Compressor Seals
Gas (Propane) 1 0.0194 8,760 100.00% 0.00% 0.0194 0.0850 95% 0.0010 0.0042


Pump Seals d


Gas (Natural Gas) 2 0.00529 8,760 5.00% 0.00% 0.0005 0.0023 95% 0.0000 0.0001
Gas (Ethane) 9 0.00529 8,760 1.00% 0.00% 0.0005 0.0021 0% 0.0005 0.0021
Gas (Propane) 9 0.00529 8,760 100.00% 0.00% 0.0476 0.2085 93% 0.0033 0.0146
Water/Oil 3 0.000052 8,760 100.00% 0.00% 0.0002 0.0007 0% 0.0002 0.0007
Heavy Liquid 20 0.00113 8,760 100.00% 0.00% 0.0220 0.0965 0% 0.0220 0.0965


Connectors
Gas (Natural Gas) 209 0.00044 8,760 5.00% 0.00% 0.0046 0.0201 97% 0.0001 0.0006
Gas (Ethane) 2,768 0.00044 8,760 1.00% 0.00% 0.0122 0.0533 0% 0.0122 0.0533
Gas (Propane) 4,570 0.00044 8,760 100.00% 0.00% 2.0106 8.8065 97% 0.0603 0.2642
Water/Oil 298 0.000243 8,760 100.00% 0.00% 0.0724 0.3171 30% 0.0507 0.2220
Heavy Liquid 5,156 0.0000165 8,760 100.00% 0.00% 0.0851 0.3726 30% 0.0595 0.2608


Other e


Gas (Natural Gas) 8 0.0194 8,760 5.00% 0.00% 0.0073 0.0319 97% 0.0002 0.0010
Gas (Ethane) 77 0.0194 8,760 1.00% 0.00% 0.0148 0.0650 0% 0.0148 0.0650
Gas (Propane) 116 0.0194 8,760 100.00% 0.00% 2.2407 9.8143 97% 0.0672 0.2944
Water/Oil 8 0.0309 8,760 100.00% 0.00% 0.2318 1.0151 0% 0.2318 1.0151
Heavy Liquid 77 0.0000683 8,760 100.00% 0.00% 0.0052 0.0229 0% 0.0052 0.0229


Gas (Natural Gas): 0.0016 0.0072
Gas (Ethane): 0.0948 0.4150


Gas (Propane): 0.4264 1.8676
Light Liquid (Water/Oil): 0.3755 1.6446


Heavy Liquid: 0.1162 0.5089
TOTAL: 1.02 4.45


a


b Hourly VOC emissions are calculated as follows:
(84 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 97% reduction credit) = 0.0012 lb/hr


c Annual VOC emission rates are calculated as follows:
(0.0012 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.0055 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


Leakless pumps are not included in the pump count.


EXPORT FRAC PIPING FUGITIVES POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled
PTE VOC PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, 
dated July 2011. The emission factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.







COMPRESSOR VENTS TO FLARE  







8760 hrs/yr 8760 hrs/yr 8760 hrs/yr
0.09209773 lb/scf 0.07880502 lb/scf 0.074572 lb/scf


3.06 avg scf *1.2 0.0061 MMBtu/hr 13.22 avg scf *1.2 0.0075 MMBtu/hr 3,000 avg scf *1.2 2.1576 MMBtu/hr TO
5.72 max scf 28.38 MMBtu/yr 32.45 max scf 26.65 MMBtu/yr 20,000 max scf 2,835.08           MMBtu/yr Destruction


Molecular Density Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.11 0 0.00 0.00 0.00 0.00 0.06 0.09 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0% 0.00 0.01
Hydrogen 2.00 0.01 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Oxygen 32.00 0.08 0 0.21 0.20 0.00 0.00 0.09 0.09 0.00 0.00 0.13 0.15 2.43 1.59 2.43 1.60 0.00 0.00 0% 2.43 1.60
Nitrogen 28.01 0.07 0 64.21 53.36 0.22 0.52 95.89 91.99 2.17 3.87 96.46 94.82 1379.11 906.08 1379.11 910.47 0.00 0.00 0% 1379.11 910.47
H2O 18.02 0.05 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Methane 16.04 0.04 21,502 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99% 0.00 0.00
Ethane 30.07 0.08 20,416 0.43 0.39 0.00 0.00 0.01 0.01 0.00 0.00 0.02 0.02 0.33 0.22 0.33 0.22 0.01 8.93 99% 0.00 0.00
Propane 44.10 0.11 19,929 34.98 45.77 0.30 0.70 0.14 0.21 0.01 0.01 0.01 0.02 0.35 0.23 0.35 0.95 0.01 37.43 99% 0.00 0.01
Isobutane 58.12 0.15 19,614 0.17 0.29 0.00 0.01 3.78 7.53 0.37 0.66 0.00 0.00 0.00 0.00 0.37 0.66 0.01 25.51 98% 0.01 0.01
N-Butane 58.12 0.15 19,665 0.00 0.00 0.00 0.00 0.04 0.08 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.28 98% 0.00 0.00
IsoPentane 72.15 0.19 19,451 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
N-Pentane 72.15 0.19 19,499 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
Propylene 42.08 0.11 19,630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.39 5.00 109.21 71.75 109.21 71.75 2.12 2788.79 99% 1.09 0.72
C6+ 86.17 0.22 19,147 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00


33.7068 100.00 29.1991 100.00 28.49637 100.00 Total: 2.14 2,860.94 Total VOC: 1.10 0.74


Controlled Emissions by Source 0.00 0.01 1.10


Total Emissions to TO Heat Flow Potential to Emit


LONE STAR NGL FRACTIONATORS LLC


HTR-018 DEP Heat Pump Compressor HTR-017A/B DIB Heat Pump Compressor CM12.001 Refrigeration Compressor


FRAC I COMPRESSOR VENTS TO FLARE POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT







8760 hrs/yr 8760 hrs/yr 8760 hrs/yr
0.09209773 lb/scf 0.07880502 lb/scf 0.07457154 lb/scf


3.06 avg scf *1.2 0.0061 MMBtu/hr 13.22 avg scf *1.2 0.0075 MMBtu/hr 3,000 avg scf *1.2 2.1576 MMBtu/hr TO
5.72 max scf 28.38 MMBtu/yr 32.45 max scf 26.65 MMBtu/yr 20,000 max scf 2835.08 MMBtu/yr Destruction


Molecular Density Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.11 0 0.00 0.00 0.00 0.00 0.06 0.09 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0% 0.00 0.01
Hydrogen 2.00 0.01 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Oxygen 32.00 0.08 0 0.21 0.20 0.00 0.00 0.09 0.09 0.00 0.00 0.13 0.15 2.43 1.59 2.43 1.60 0.00 0.00 0% 2.43 1.60
Nitrogen 28.01 0.07 0 64.21 53.36 0.22 0.52 95.89 91.99 2.17 3.87 96.46 94.82 1379.11 906.08 1379.11 910.47 0.00 0.00 0% 1379.11 910.47
H2O 18.02 0.05 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Methane 16.04 0.04 21,502 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99% 0.00 0.00
Ethane 30.07 0.08 20,416 0.43 0.39 0.00 0.00 0.01 0.01 0.00 0.00 0.02 0.02 0.33 0.22 0.33 0.22 0.01 8.93 99% 0.00 0.00
Propane 44.10 0.11 19,929 34.98 45.77 0.30 0.70 0.14 0.21 0.01 0.01 0.01 0.02 0.35 0.23 0.35 0.95 0.01 37.43 99% 0.00 0.01
Isobutane 58.12 0.15 19,614 0.17 0.29 0.00 0.01 3.78 7.53 0.37 0.66 0.00 0.00 0.00 0.00 0.37 0.66 0.01 25.51 98% 0.01 0.01
N-Butane 58.12 0.15 19,665 0.00 0.00 0.00 0.00 0.04 0.08 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.28 98% 0.00 0.00
IsoPentane 72.15 0.19 19,451 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
N-Pentane 72.15 0.19 19,499 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
Propylene 42.08 0.11 19,630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.39 5.00 109.21 71.75 109.21 71.75 2.12 2,788.79 99% 1.09 0.72
C6+ 86.17 0.22 19,147 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00


33.7068 100.00 29.1991 100.00 28.4964 100.00 Total: 2.14 2,860.94 Total VOC: 1.10 0.74


Controlled Emissions by Source 0.00 0.01 1.10


Total Emissions to TO Heat Flow Potential to Emit


LONE STAR NGL FRACTIONATORS LLC


HTR-018 DEP Heat Pump Compressor HTR-017A/B DIB Heat Pump Compressor CM12.001 Refrigeration Compressor


FRAC II COMPRESSOR VENTS TO FLARE POTENTIAL TO EMIT


AIR PERMIT APPLICATION AMENDMENT







TANKS  







Variable Description Units Value
LT total loss = Ls + Lw lb/yr
LS standing loss = 365 Vv Wv Ke Ks lb/yr
LW working loss = 0.001 Mv Pv Q Kn Kp lb/yr
LH working loss = 0.001 Mv Pmax Qh lb/hr


Roof Construction Cone
DPb Breather vent pressure range psi 0
DPv Daily Vapor pressure range psi 0


I Solar insolation factor Btu/ft2-day 1351
PA Atmospheric Pressure psia 14.7
T Annual Average Temperature °F 68.3


TAX Daily Maximum Ambient Temperature °R 539.1
TAN Daily Minimum Ambient Temperature °R 517.4
DTA Daily average ambient temperature range °R 21.7
Kp Product factor 1


PMAX PVA Mv D H/L a DTv Hvo Vv TLA Wv Ke Ks Kn LS LW LT LH


Maximum 
Hourly Vapor 


Pressure
@ 95 °F


(psia)


Annual 
Average 
Vapor 


Pressure
@ 68 °F


(psia)


Vapor 
Molecular 


Weight
Tank Type
(VFR/HZ)


Tank 
Diameter 


(ft)


Tank 
Height/ 
Length


(ft)


Tank 
Capacity


(bbl)
Paint 
Color


Paint Solar 
Absorbance 


Factor


Daily 
Vapor 
Temp. 
Range


°F


Vapor 
Space 


Outage
(ft)


Vapor 
Space 


Volume
(ft3)


Daily 
Average 
Liquid 
Surface 
Temp


°R


Vapor 
Density
(lb/ft3)


Vapor 
Space 


Expan. 
Factor


Vented 
Vapor Sat. 


Factor


Maximum 
Hourly 


Throughput
(bbl/hr)


Annual 
Throughput


(bbl/yr)
Turnover 


Factor


Standing 
Loss


(lb/yr)


Working 
Loss


(lb/yr)
Total Loss


(ton/yr)


Total 
Loss


(lb/hr)


1SV19.002 Amine 0.014 0.0042 61 VFR 10 17 195 White 0.17 22.05 8.60 675.8 530.1 0.00005 0.0397 1.00 195 781 1.00 0.4408 0.2004 0.0003 0.17


1SV19.003 Amine (35%) 0.014 0.0042 61 VFR 15 28 881 White 0.17 22.05 14.16 2501.6 530.1 0.00005 0.0397 1.00 881 3,524 1.00 1.6299 0.9041 0.0004 0.26


1SV19.009 Dieselb 0.010 0.0086 130 HFR 5.53 3.14 12 White 0.17 22.05 2.76 66.3 530.1 0.00020 0.0397 1.00 12 24 1.00 0.1887 0.0266 0.00011 0.02


1SV19.006 Slop Water 0.003 0.003 190 VFR 11.5 16 296 White 0.17 22.05 8.12 843.4 530.1 0.00010 0.0397 1.00 114 3,553 1.00 1.2230 2.0251 0.002 0.07


2SV19.002 Amine 0.014 0.0042 61 VFR 10 17 195 White 0.17 22.05 8.60 675.8 530.1 0.00005 0.0397 1.00 195 390 1.00 0.4408 0.1002 0.0003 0.17


2SV19.003 Amine (35%) 0.014 0.0042 61 VFR 15 28 881 White 0.17 22.05 14.16 2501.6 530.1 0.00005 0.039699 1.00 881 42 1 1.6275 0.0107 0.0003 0.26


2SV19.009 Dieselb 0.010 0.0086 130 HFR 5.53 3.14 12 White 0.17 22.05 2.76 66.3 530.1 0.000197 0.039699 1.00 12 24 1 0.1887 0.0266 0.00011 0.02


2SV19.006 Slop Water 0.003 0.003 190 VFR 11.5 16 296 White 0.17 22.05 8.12 843.4 530.1 0.00010 0.0397 1.00 114 3,553 1.00 1.2230 2.0251 0.002 0.07


a  Vapor pressures were estimated as follows:
Ethanolamine vapor pressure was obtained from ChemTran Version 11.01.
Oil, used oil, and slop oil all use the vapor pressure of Fuel Oil Number 6 found in AP-42 Table 7.1-2.  The slop oil tanks typically contain storm water and emissions are conservatively estimated by assuming 100% lube oil.
bEffective height and effective diameter are listed for the diesel tanks since they are horizontal tanks, per AP-42 Chapter 7.


STORAGE TANKS POTENTIAL TO EMIT


AIR PERMIT AMENDMENT APPLICATION
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Tank Number Material


Q







30 TAC 106.261/262 EVALUATION  







EPN Description NOx CO SO2 Propane Butanes Pentanes n-Hexane Other Hexanes Benzene Propylene Diethylamine


1FUG FRAC I Fugitives - - - 0.52 0.76 0.34 2.68E-04 0.19 7.95E-03 0.30 -
2.5FUG Export FRAC Fugitives - - - 0.52 0.004 0.24 3.33E-04 0.13 2.66E-03 0.00 -
2FUG FRAC II Fugitives - - - 0.42 0.56 0.11 2.28E-04 0.06 3.68E-03 0.18 -


1SK25.001 Flare 3.87 7.72 0.15 - - - - - - - -
1SK25.002 Frac I TO 1.34 0.73 No change - - - - - - - -
2SK25.002 Frac II TO 1.34 0.73 No change - - - - - - - -


1HR15 Frac I Combined Heater Stack No change No change 0.97 - - - - - - - -
2HR15 Frac II Combined Heater Stack No change No change 0.96 - - - - - - - -


1SV19.002, 1SV19.003,
2SV19.002, 2SV19.003, Amine Tanks - - - - - - - - - - 0.86


6.54 9.19 2.07 1.46 1.32 0.69 8.29E-04 0.37 0.01 0.49 0.86
2.73 4.23 0.52 1.33 1.16 0.61 7.00E-04 0.33 0.013 0.43 0.7
3.81 4.96 1.55 0.14 0.16 0.08 1.29E-04 0.04 0.002 0.06 0.16


6 6 6 6 6 4.84 2.43 2.43 0.04 6 0.21
261(a)(2) 261(a)(2) 261(a)(2) 261(a)(2) 261(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 261(a)(2) 262(a)(2)


Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes


EPN Description NOx CO SO2 Propane Butanes Pentanes n-Hexane Other Hexanes Benzene Propylene Diethylamine


1FUG FRAC I Fugitives - - - 2.30 3.31 1.49 1.17E-03 0.81 0.03 1.32 -
2.5FUG Export FRAC Fugitives - - - 2.27 0.02 1.06 1.46E-03 0.57 0.01 0.00 -
2FUG FRAC II Fugitives - - - 1.83 2.44 0.47 9.98E-04 0.25 0.02 0.81 -


1SK25.001 Flare 9.59 19.17 0.15 - - - - - - - -
1SK25.002 Frac I TO 3.35 1.84 No change - - - - - - - -
2SK25.002 Frac II TO 3.35 1.84 No change - - - - - - - -


1HR15 Frac I Combined Heater Stack No change No change 1.60 - - - - - - - -
2HR15 Frac II Combined Heater Stack No change No change 1.58 - - - - - - - -


1SV19.002, 1SV19.003,
2SV19.002, 2SV19.003, Amine Tanks - - - - - - - - - - <0.01


16.28 22.85 3.32 6.40 5.76 3.01 3.63E-03 1.64 0.06 2.13 <0.01
11.93 18.53 2.13 5.80 5.09 2.66 0.003 1.45 0.05 1.87 <0.01
4.35 4.32 1.19 0.60 0.67 0.35 0.0002 0.19 0.008 0.25 -
10 10 10 10 10 5 5 5 5 10 5


261(a)(2) 261(a)(2) 261(a)(2) 261(a)(2) 261(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 261(a)(2) 262(a)(2)
Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes


aThe hourly limits under 106.262(a)(2) were calculated using the ACGIH TLV values and a distance of 554 ft.


AIR PERMIT AMENDMENT APPLICATION


30 TAC 261/262 EVALUATION SUMMARY


106.261/262 Citation
In compliance?


TOTALS:
Previously Authorized:


Increase in Hourly Emissions:


TOTALS:
Previously Authorized:


Increase in Annual Emissions:


30 TAC 261/262 Limit (lb/hr)a


106.261/262 Citation
In compliance?


Annual Compliance Demonstration


30 TAC 261/262 Limit


Emission Rate, lb/hr


Emission Rate, tpy


Hourly Compliance Demonstration
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REGULATORY COMPLIANCE DISCUSSION 







Regulatory Compliance Discussion 
  


§§116.610, 116.615, and 116.620 
FRAC I and FRAC II Plants 


Regulatory Compliance Discussion 
 


 
30 TAC 116.610 Applicability 
(a)(1)  The proposed standard permit registration results in criteria pollutant emissions 
that do not cause violations of NAAQS or regulation property line standards specified in 
Chapter 106.261, 111, 112, and 113.  This section states that any project that results in 
a net increase in emissions of air contaminants from the project other than carbon 
dioxide, water, nitrogen, methane, ethane, hydrogen, oxygen, or those for which a 
national ambient air quality standard has been established must meet the emission 
limitations of §106.261 of this title (relating to Facilities (Emission Limitations), unless 
otherwise specified by a particular standard permit. Please see the 106.261 compliance 
demonstration included at the end of this section.  
 
(a)(2)  FRAC I and FRAC II meet the requirements of the current Standard Permit for Oil 
and Gas Facilities effective September 4, 2000.  Should another SP come into effect 
prior to TCEQ concurrence with this authorization, Lone Star will comply with the 
requirements of that version of the SP. 
 
(a)(3)  All potentially applicable NSPS standards are addressed below: 
 
40 CFR 60, Subpart Db: Applicable.  The FRAC I and FRAC II natural-gas fired hot oil 
heaters are subject to the NOx emission limitation of this subpart of 0.01 lb/MMBtu.  This 
change in representation does not affect the hot oil heaters.  The hot oil heaters will 
continue to comply with the requirements of Subpart Db.  
 
40 CFR 60, Subpart Dc: Applicable.  The FRAC I and FRAC II natural-gas fired 
regeneration heaters are subject to recordkeeping and reporting requirements under 
Subpart Dc.  This change in representation does not affect the regeneration heaters.  
The regeneration heaters will continue to comply with the requirements of Subpart Dc.  
  
40 CFR 60, Subpart Kb: Not Applicable.  This subpart refers to performance standards 
for VOC liquid storage vessels greater than 75 m3 (19,813 gallons, or 471.74 bbl) 
constructed after July 23, 1984.  Several of the storage vessels at FRAC I and FRAC II 
are less than the applicable size thresholds listed in 40 CFR 60.110b(a), and therefore, 
Subpart Kb does not apply.  These tanks include the amine and diesel tanks: 
1SV19.002, 1SV19.006, 1SV19.009, 2SV19.002, 2SV19.006, and 2SV19.009.  The 35% 
amine tanks (1SV19.003 and 2SV19.003) are greater than the size threshold since they 
are 881 bbl.  However, they meet the exemption under 40 CFR 60.110b(b) since they 
have a capacity greater than 471 bbl but less than 949 bbl and store a liquid with a vapor 
pressure less than 15.0 kPa (2.18 psi).  
 
40 CFR 60, Subpart KKK: Not Applicable.  The site commenced construction after the 
applicability date of August 23, 2011, and therefore, Subpart KKK does not apply.  
 
40 CFR 60, Subpart LLL: Not Applicable.  The site commenced construction after the 
applicability date of August 23, 2011, and therefore, Subpart LLL does not apply. 
 







40 CFR 60, Subpart IIII: Applicable.  The diesel engines at the site (2 generators and a 
firewater pump) commenced construction after July 11, 2005, and are subject to Subpart 
IIII.  These engines are all manufacturer-certified as compliant with Subpart IIII.   
 
40 CFR 60, Subpart OOOO: Applicable.  FRAC I and II commenced construction after 
the applicability date of this rule and are therefore subject to Subpart OOOO for fugitive 
sources of equipment leaks.  FRAC I and FRAC II will continue to comply with the 
applicable leak standards for onshore natural gas processing plants by the continuing to 
follow the TCEQ 28 LAER LDAR program, which is more stringent than the Subpart 
OOOO leak detection requirements.  
 
(a)(4)  The station is not, and will not be upon authorization, a major source of HAPs and 
is therefore not subject to 40 CFR Part 61.   
 
(a)(5)  All potentially applicable MACT standards are addressed below: 
 
40 CFR 63, Subpart HH: Not Applicable.  The Plant does not operate TEG dehydrators 
and is not subject to Subpart HH. 
 
40 CFR 63, Subpart HHH: Not Applicable.  The Plant is not a natural gas transmission 
and storage facility and is not subject to Subpart HHH. 
 
40 CFR 63, Subpart ZZZZ: Applicable.  The diesel engines at the site (2 generators and 
a firewater pump) are subject to Subpart ZZZZ but will comply with this rule by 
complying with the requirements of NSPS Subpart IIII. 
 
40 CFR 63, Subpart JJJJJJ: Not Applicable.  The Plant utilizes gas-fired heaters, which 
are not subject to the requirements of this rule. 
 
(a)(6)  The site is subject to 30 TAC Chapter 101, Subchapter H, Division 3 related to the 
NOx Mass Emissions Cap and Trade Program since the site-wide NOx emission rate is 
greater than 10 tpy.  Lone Star will continue to comply with this program. 
 
(b)  Emissions increases due solely to this project do not constitute a new major source, 
or major modification under new source review requirements of the FCAA, Part C 
(Prevention of Significant Deterioration Review).  
 
(c)  This project does not circumvent by artificial limitations the requirements of 30 TAC 
116.110. 
 
(d)  The Plant is not subject to FCAA §112(g), 40 CFR 63 requirements, referenced in 
30 TAC Chapter 116 Subchapter C. 
 
 
30 TAC 116.615 General Conditions 
(1)  Emissions from this facility will comply with all applicable rules and regulations of the 
commission adopted under Texas Health and Safety Code, Chapter 382, and with the 
intent of the TCAA, including protection of health and property of the public. 
 
(2)  All representations with regard to construction plans, operating procedures, and 
maximum emission rates in this application for standard permit become conditions of the 
permit.  The executive director will notified of any changes to these representations no 
later than 30 days after the change. 
 







(3)  No changes authorized under this standard permit are to a facility that was 
previously permitted under 30 TAC 116.110.  Any modifications to previously permitted 
facilities are represented in this application. 
 
(4)  The modifications represented in this application are changes in representation from 
the previous permit application and do not require construction.   
 
(5)  The modifications represented in this application are changes in representation from 
the previous permit application and therefore will not have a “start-up” that would require 
notification. 
 
(6)  Sampling requirements.  Lone Star will comply with sampling requirements, if 
requested. 
 
(7)  Equivalency of methods. Not applicable.  There is no application for alternative 
methods in this registration. 
 
(8)  Recordkeeping. A copy of the standard permit and information and data sufficient to 
demonstrate applicability of and compliance with the standard permit will be maintained 
in a file at the plant site and made available upon request to representatives of the 
executive director, the EPA, or any other air pollution control program having jurisdiction. 
 
(9)  Maintenance of emission control.  Facilities covered by this standard permit will not 
be operated unless all air pollution emission capture and abatement equipment is 
maintained in good working order and operating properly.  Notification for emissions 
events and scheduled maintenance shall be made in accordance with 101.201 and 
101.211 (relating to Emissions Event Reporting and Recordkeeping Requirements; and 
Scheduled Maintenance, Startup, and Shutdown Reporting and Recordkeeping). 
 
(10)  Compliance with rules. The holder will comply with all rules, regulations, and orders 
of the commission issued in conformity with the TCAA and the conditions precedent to 
claiming of the standard permit. 
 
(11)  Lone Star will continue to comply with the distance determination requirements 
stated in this rule, as applicable. 
 
30 TAC 116.620 Installation and/or Modification of Oil and Gas Facilities 
This site will handle sweet natural gas. 
 
(a) Emission specifications. 
(a)(1)  No venting or flaring of more than 0.3 long tons per day of total sulfur will be 
performed. 
 
(a)(2)  No emissions of total uncontrolled sulfur compounds will exceed 4 pounds per 
hour. 
 
(a)(3)  Not Applicable.  All vents emitting sulfur compounds other than SO2 will be at 
least 20 feet above ground level. 
 
(a)(4)  No new engines or engine modifications are proposed in this application. 
 
(a)(5)  Not Applicable.  The Plant does not operate a glycol dehydration unit. 
 
(a)(6)  Any combustion unit with a design maximum heat input greater than 40 MMBtu/hr 
shall not emit more than 0.06 lb NOx per MMBtu.  The hot oil heaters and regeneration 







heaters at this site have design maximum heat input greater than 40 million British 
thermal units (Btu) per hour and have NOx emission factors below this limit. 
 
(a)(7)  This section states that no facility which is less than 500 feet from the nearest 
offsite receptor shall be allowed to emit uncontrolled VOC process fugitive emissions 
equal to or greater than 10 tpy, but less than 25 tpy unless the equipment is inspected in 
accordance with subsection (C)(1) of this section.  The nearest off-plant receptor is less 
than 500 feet from the Plant, however, the uncontrolled potential VOC emissions from 
the Plant’s fugitive emissions are greater than 25 tpy.  Therefore, this section does not 
apply.  
 
(a)(8)  Not applicable.  This site is located less than 500 feet from the nearest off-site 
and therefore, this section doesn’t apply. 
 
(a)(9)  The nearest off-plant receptor is less than 500 feet from the Plant, and the 
uncontrolled potential VOC emissions from the Plant’s fugitive equipment components 
are greater than 25 tpy. Therefore, the Plant will continue to meet the requirements of 
subsection (c)(2) under an LDAR program that satisfies the requirements of the TCEQ 
28LAER program. Thus, the requirements of this rule are satisfied. 
 
(a)(10)  The uncontrolled potential VOC emissions from the Plant’s fugitive equipment 
components are greater than 40 tpy. Therefore, the Plant will continue to meet the 
requirements of subsection (c)(2) under an LDAR program that satisfies the 
requirements of the TCEQ 28LAER program. Thus, the requirements of this rule are 
satisfied. 
 
(a)(11)  Not applicable.  This site will process sweet natural gas. 
 
(a)(12) Applicable. The flare at this site was designed in accordance with 40 CFR Part 
60.18, which meets the standard for minimum heating values of waste gas, maximum tip 
velocity, and pilot flame monitoring. 
 
(a)(13) Not Applicable. This project does not constitute a new major source, or major 
modification under new source review requirements of the FCAA, Part C (Prevention of 
Significant Deterioration Review).   
 
(a)(14)  Documentation shall be submitted as required to demonstrate compliance with 
applicable New Source Performance Standards (NSPS, 40 CFR Part 60). 
 
(a)(15)  Not applicable.  The facility is not a major source of HAPs and is not subject to 
40 CFR 61.   
 
(a)(16)  Documentation shall be submitted to demonstrate compliance with applicable 
maximum achievable control technology standards as listed under 40 CFR Part 63, 
promulgated by the EPA under FCAA, §112 or as listed in Chapter 113, Subchapter C of 
this title (relating to National Emissions Standards for Hazardous Air Pollutants for 
Source Categories (FCAA §112, 40 CFR Part 63)). 
 
(a)(17)  The proposed plant will result in emissions of criteria pollutants. These 
emissions will not cause violations of NAAQS or regulation property line standards 
specified in Chapter 111, 112, and 113.  Refer to the emission calculations for the 30 
TAC 106.261 compliance demonstration.  
 
(a)(18)  All combustion units at the Plant fire fuel gas containing less than 10 gr/100 dscf 
sulfur. 







 
(b) Control requirements 
(b)(1)  This rule requires floating roofs or equivalent controls on all storage tanks, other 
than pressurized tanks which meet 106.476 (relating to Pressurized Tanks or Tanks 
Vented to Control) unless the tank is less than 25,000 gallons in nominal size or the 
vapor pressure of the compound to be stored is less than 0.5 psia at maximum short-
term storage temperature. The storage tanks at the Plant have capacities less than 
25,000 gallons in nominal size, and therefore, this section does not apply.   
 
(b)(2)  The Plant does not have a glycol dehydration unit, and therefore, this section 
does not apply. 
 
(c) Inspection requirements 
(c)(1)  The Plant complies with the 28LAER LDAR program to satisfy the requirements 
of this rule. 
 
(c)(2)  The Plant complies with the 28LAER LDAR program to satisfy the requirements 
of this rule. 
 
(c)(3)  Not applicable.  The Plant is not subject to (a)(11) and is therefore not subject to 
this section. 
 
(d) Approved test methods 
(d)(1)  Lone Star will follow the testing method guidelines listed in this subsection, as 
applicable. 
 
(d)(2)  A Tutweiler analysis or equivalent can be used to verify that no significant 
quantity of H2S is present.  Note: there are no specific requirements to measure H2S 
concentrations under this standard permit. 
 
(d)(3)  Not applicable.  There are no condensers that are used as VOC control devices 
at the Plant.  
 
(e) Monitoring and recordkeeping requirements 
(e)(1)  Not applicable.  Subsection (a)(11) is not applicable.  Refer above for additional 
detail. 
 
(e)(2)  The Plant will continue to comply with the recordkeeping requirements under the 
existing LDAR program. 
 
(e)(3)  Not applicable.  No significant quantities of hydrogen sulfide or sulfur dioxide 
emissions from this Facility. 
 
(e)(4) Lone Star will continue to maintain the records in accordance with this 
requirement, as applicable. 
 
(e)(5)  Lone Star will continue to maintain the records in accordance with this 
requirement, as applicable. 
 
(e)(6) Lone Star will continue to record the production flow rates and total sulfur content 
of process vents, flares, and gas processing streams for the Plant. 
 
(e)(7)  Not applicable.  There are no ambient property line monitors associated with this 
standard permit. 
 







(e)(8)  All required records will be available to representatives of the agency, the EPA, or 
local air pollution control agencies upon request and will be kept for at least two years. 
 
§106.262 E=L/K 
 
30 TAC 106.261 and 106.262 Compliance Demonstration 
 
106.261(a)(2) and (a)(3) 
Emissions increases resulting from the change in representation for the flare, thermal 
oxidizers, heaters, tanks, and fugitive emissions were used to demonstrate compliance 
with the applicable emission limitations under 30 TAC 106.261/262.   
 
106.262 (a)(2)  E=L/K 
 
Emissions not subject to standards explicitly stated within the standard permit language 
found in 30 TAC 116.620 were used to demonstrate compliance with emission 
limitations under 30 TAC 106.262(a)(2) E=L/K emissions limits.  Total facility pounds per 
hour emissions tabulated for all applicable 102.262(a)(2) pollutants are shown in the 
106.261/262 evaluation provided in the emissions calculations section.  A 30 TAC 
106.261/262 compliance demonstration is provided for the emissions increases for all 
applicable pollutants.  
 
 
 
 





		PI-1S Form.pdf

		Introduction

		Overview

		Tips for a Speedy Administrative Review

		Small Business Information and Agency Contacts



		Instructions for Form PI-1S

		I. Registrant Information

		II. Facility and Site Information

		III. Fee Information

		IV. Public Notice

		V. Renewal Certification Option

		VI. Technical Information Including State and Federal Regulatory Requirements

		VII. Delinquent Fees and Penalties

		VIII. Signature Requirements

		IX. Copies of the Registration





		I_NAME: 

		1: Lone Star NGL Fractionators LLC

		4: Brad Widener

		16: Lisa Swanson

		18: Energy Transfer Partners



		I_TITLE: 

		2: Mr.

		5: Sr. Director of Operations

		17: Environmental Manager



		I_OTHER: 

		3: 

		15: 



		I_ADDRESS: 

		6: 12353 Eagle Pointe Drive

		19: 800 E. Sonterra Blvd., Ste 400

		30: 9850 FM 1942



		I_CITY: 

		7: Mont Belvieu

		20: San Antonio

		32: Baytown



		I_STATE: 

		8: [TX]

		21: TX



		I_ZIP: 

		9: 77580

		22: 78258



		I_PHONE: 

		10: 281-385-3571

		23: 713-989-7762



		I_FAX: 

		11: 281-385-3609

		24: 



		I_EMAIL: 

		12: brad.widener@energytransfer.com

		25: lisa.swanson@energytransfer.com



		I_INITIAL: 

		13: 



		I_CHECK: 

		14: Ms.



		I_FACILITY: 

		26: Mont Belvieu Gas Plant



		I_TYPE: 

		27: Permanent



		I_SERIAL_NO: 

		28: 

		29: 



		I_DRIVING: 

		31: 



		I_COUNTY: 

		33: Chambers



		I_ZIP_CODE: 

		34: 77521



		I_LATITUDE: 

		35: -29 51 02



		I_LONGITUDE: 

		36: -94 54 37



		II_YES: 

		1: No

		9: No

		16: No



		II_CN: 

		2: 604309419



		II_RN: 

		3: 106018260



		II_ACCOUNT: 

		4: CIA019S



		II_CHECK: 

		5: Change to Registration.



		II_NO: 

		6: 93813

		10: 

		12: 

		14: 

		17: 

		19: 

		21: 



		II_DATE: 

		7: 11/30/2025

		11: 

		13: 

		15: 

		18: 

		20: 

		22: 



		II_CLAIMED: 

		8: 6002



		III_YES: 

		1: No

		6: Yes

		19: Off



		III_NO: 

		2: 

		3: 

		4: 

		5: 

		7: 93813

		8: 

		9: 

		10: 



		III_CHECK: 

		11: Off



		III_NAME: 

		12: 

		13: 

		14: 

		20: 



		III_ADDRESS: 

		15: 

		22: 



		III_CITY: 

		16: 

		23: 



		III_STATE: 

		17: 

		24: 



		III_ZIP: 

		18: 

		25: 



		III_TITLE: 

		21: 



		IV_CHECK: 

		1: Yes

		3: Off

		4: Off

		5: Off

		6: Off

		7: Off

		8: Off

		9: None

		10: Off

		11: Off

		12: Off

		13: Off

		14: SOP

		18: Off



		IV_NO: 

		2: O-3586

		16: 



		IV_FEE: 

		15: Not applicable



		IV_NAME: 

		17: 

		21: 



		IV_TITLE: 

		19: Off

		22: 



		IV_OTHER: 

		20: 



		IV_COMPANY: 

		23: 



		IV_ADDRESS: 

		24: 



		IV_CITY: 

		25: 



		IV_STATE: 

		26: 



		IV_ZIP: 

		27: 



		IV_PHONE: 

		28: 



		IV_FAX: 

		29: 



		IV_EMAIL: 

		30: 



		V_TITLE: 

		1: Off

		4: 



		1V_OTHER: 

		2: 



		V_NAME: 

		3: 



		V_COMPANY: 

		5: 



		V_ADDRESS: 

		6: 

		25: 



		V_CITY: 

		7: 

		26: 



		V_STATE: 

		8: 



		V_ZIP: 

		9: 



		V_PHONE: 

		10: 



		V_FAX: 

		11: 



		V_EMAIL: 

		12: 



		V_CHECK: 

		13: Off

		14: Off

		18: Off

		19: Off

		20: Off

		21: Off

		22: Off

		23: Off



		V_LANGUAGE: 

		15: 

		16: 

		17: 



		V_PLACE: 

		24: 



		V_COUNTY: 

		27: 



		VI_CHECK: 

		1: Off

		2: Off

		3: Off

		4: Off

		5: Off

		6: Off

		7: Off

		8: Off

		9: Off

		10: Off



		VII_CHECK: 

		1: Yes

		2: Yes

		3: Yes

		4: No

		5: No

		6: Yes

		7: Yes

		8: No

		9: No



		VII_DATE: 

		10: 

		11: 

		12: 










Texas Commission on Environmental Quality
Standard Permit for Existing Registration


93813


Site Information (Regulated Entity)


What is the name of the site to be authorized? LDH ENERGY MONT BELVIEU GAS PLANT


Does the site have a physical address? No


Because there is no physical address, 
describe how to locate this site:


9850 FM 1942 RD


City MONT BELVIEU


State TX


ZIP 77580


County CHAMBERS


Latitude (N) (##.######)


Longitude (W) (-###.######)


Primary SIC Code


Secondary SIC Code


Primary NAICS Code


Secondary NAICS Code


Regulated Entity Site Information


What is the Regulated Entity's Number (RN)? RN106018260


What is the name of the Regulated Entity 
(RE)?


LDH ENERGY MONT BELVIEU 
FRACTIONER PROJECT


Does the RE site have a physical address? Yes


Physical Address


Number and Street 9850 FM 1942 RD


City BAYTOWN


State TX


ZIP 77521


County CHAMBERS


Latitude (N) (##.######)


Longitude (W) (-###.######)


What is the primary business of this entity? NATURAL GAS PROCESSING


Customer (Applicant) Information


How is this applicant associated with this site? Owner Operator
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What is the applicant's Customer Number 
(CN)?


CN604309419


Type of Customer Corporation


Full legal name of the applicant:


Legal Name Lone Star NGL Fractionators LLC


Texas SOS Filing Number 801444322


Federal Tax ID


State Franchise Tax ID 32044534058


DUNS Number


Number of Employees 501+


Independently Owned and Operated? No


I certify that the full legal name of the entity 
applying for this permit has been provided and 
is legally authorized to do business in Texas.


Yes


Responsible Authority Contact


Organization Name Lone Star NGL Fractionators LLC


Prefix MR


First BRAD


Middle


Last WIDENER


Suffix


Title SR. DIRECTOR OF OPERATIONS


Responsible Authority Mailing Address


Enter new address or copy one from list:


Address Type Domestic


Mailing Address (include Suite or Bldg. here, if 
applicable)


12353 EAGLE POINTE DR


Routing (such as Mail Code, Dept., or Attn:)


City MONT BELVIEU


State TX


ZIP 77535


Phone (###-###-####) 2813853571


Extension


Alternate Phone (###-###-####)


Fax (###-###-####) 2813853609


E-mail BRAD.WIDENER@ENERGYTRANSFER.COM


Responsible Official Contact
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Person TCEQ should contact for questions 
about this application:


Same as another contact?


Organization Name LONE STAR NGL FRACTIONATORS LLC


Prefix MR


First BRAD


Middle


Last WIDENER


Suffix


Title SR. DIRECTOR OF OPERATIONS


Enter new address or copy one from list:


Mailing Address


Address Type Domestic


Mailing Address (include Suite or Bldg. here, if 
applicable)


12353 EAGLE POINTE DR


Routing (such as Mail Code, Dept., or Attn:)


City MONT BELVIEU


State TX


ZIP 77535


Phone (###-###-####) 2813853571


Extension


Alternate Phone (###-###-####)


Fax (###-###-####) 2813853609


E-mail BRAD.WIDENER@ENERGYTRANSFER.COM


Technical Contact


Person TCEQ should contact for questions 
about this application:


Same as another contact?


Organization Name LONE STAR NGL FRACTIONATORS LLC


Prefix MS


First LISA


Middle


Last GARCIA


Suffix


Title ENVIRONMENTAL MANAGER


Enter new address or copy one from list:


Mailing Address
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Address Type Domestic


Mailing Address (include Suite or Bldg. here, if 
applicable)


800 E SONTERRA BLVD STE 400


Routing (such as Mail Code, Dept., or Attn:)


City SAN ANTONIO


State TX


ZIP 78258


Phone (###-###-####) 7139897762


Extension


Alternate Phone (###-###-####)


Fax (###-###-####)


E-mail LISA.GARCIA@ENERGYTRANSFER.COM


Standard Permit General Information- Existing Reg Sites


1) Is this project for a revision or renewal of the 
standard permit?


Revision


2) Will the revised/renewed facility meet all of 
the requirements of the standard permit?


Yes


3) Will there be any confidential information 
submitted with this application?


No


Standard Permit Rule Revision Information- Existing Sites


1) The type of Standard Permit being revised 
is:


OIL AND GAS PRODUCTION FACILITIES


Standard Permit Attachments


Please attach one PDF with the PI-1S and all required documents to complete the project.


[File Properties]


File Name Frac I_II Modification_4_2017.pdf


Hash 243362DAAB498F292C7D70889CEFE3E73B53AAC4DC4E1589AB7DC79E28250068


MIME-Type application/pdf


Please attach any other necessary information needed to complete the registration.


Expedite


Yes
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1) Per Texas Health and Safety Code, Section 
382.05155, does the applicant want to 
expedite the processing of this application?


1.1. Can the applicant demonstrate that the 
purpose of this application will benefit the 
economy of this state or an area of this state?


Yes


Certification


The electronic signature below indicates that the Responsible Official has knowledge of the facts herein set forth and 
that the same are true, accurate, and complete to the best of my knowledge and belief. By this signature, the maximum 
emission rates listed on this certification reflect the maximum anticipated emissions due to the operation of this facility 
and all representations in this certification of emissions are conditions upon which the facilities and sources will 
operate. It is understood that it is unlawful to vary from these representations unless the certification is first revised. 
The signature certifies that to the best of the Responsible Officials knowledge and belief, the project will satisfy the 
conditions and limitations of the indicated exemption or permit by rule and the facility will operated in compliance with 
all regulations of the Texas Commission on Environmental Quality and with Federal U.S. Environmental Protection 
Agency regulations governing air pollution. The signature below certifies that, based on information and belief formed 
after reasonable inquiry, the statements and information above and contained in the attached document(s) are true, 
accurate, and complete. If you questions on how to fill out this form or about air quality permits. Please call (512) 239-
1250. Individuals are entitled to request and review their personal information that the agency gathers on its forms.


1. I am Lisa Garcia, the owner of the STEERS account ER021519.
2. I have the authority to sign this data on behalf of the applicant named above.
3. I have personally examined the foregoing and am familiar with its content and the content of any 


attachments, and based upon my personal knowledge and/or inquiry of any individual responsible for 
information contained herein, that this information is true, accurate, and complete.


4. I further certify that I have not violated any term in my TCEQ STEERS participation agreement and that I 
have no reason to believe that the confidentiality or use of my password has been compromised at any 
time.


5. I understand that use of my password constitutes an electronic signature legally equivalent to my written 
signature.


6. I also understand that the attestations of fact contained herein pertain to the implementation, oversight 
and enforcement of a state and/or federal environmental program and must be true and complete to the 
best of my knowledge.


7. I am aware that criminal penalties may be imposed for statements or omissions that I know or have 
reason to believe are untrue or misleading.


8. I am knowingly and intentionally signing Standard Permit for Existing Registration.
9. My signature indicates that I am in agreement with the information on this form, and authorize its 


submittal to the TCEQ.


OWNER OPERATOR Signature: Lisa Garcia OWNER OPERATOR
Account Number: ER021519


Signature IP Address: 108.171.132.162


Signature Date: 2017-05-01


Signature Hash: C0CC1EA5E4B40E00849EDFF98D1DD671F38E15939AF7BE7ECE0E9933BBF5C874


43EED9C620C139BD641023E371598D3DB7E393C8E850ABF5959581A49E4FE6E0
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Form Hash Code at time of 
Signature:


Fee Payment


Transaction by: The surcharge fee payment transaction was 
made by ER021519/Lisa Garcia


Paid by: The surcharge fee was paid by LISA GARCIA


Fee Amount: $500.00


Paid Date: The surcharge fee was paid on 2017-05-01


Transaction/Voucher number: The transaction number is 582EA000258280 
and the voucher number is 321804


Submission


Reference Number: The application reference number is 164978


Submitted by: The application was submitted by 
ER021519/Lisa Garcia


Submitted Timestamp: The application was submitted on 2017-05-01 
at 14:06:45 CDT


Submitted From: The application was submitted from IP address 
108.171.132.162


Confirmation Number: The confirmation number is 148066


Steers Version: The STEERS version is 6.09


Permit Number: The permit number is 93813


Additional Information


Application Creator: This account was created by Lisa Garcia
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Trace Number:
Date:


Payment Method:
Amount:


ePay Actor:
Actor Email:


IP:


Name:
Company:
Address:


Phone:


Your transaction is complete. Thank you for using TCEQ ePay. 


Note: It may take up to 3 working days for this electronic payment to be processed and be reflected in the 
TCEQ ePay system. Print this receipt and the vouchers for your records. An email receipt has also been sent. 


Important: This is a receipt for FEE PAYMENT ONLY. Your STEERS ePermits application is NOT complete. Please 
return to STEERS ePermits to submit your application to TCEQ. 


Transaction Information


582EA000258280 
05/01/2017 02:04 PM 
CC - Authorization 0000082706 
$500.00 
Lisa Garcia 
lisa.garcia@energytransfer.com 
108.171.132.162 


Payment Contact Information


Lisa Garcia 
Energy Transfer Partners 
1300 Main Street, Houston, TX 77002 
713-989-7762 


Cart Items


Click on the voucher number to see the voucher details. 


Voucher Fee Description AR 
Number


Amount


321804 EXPEDITED SURCHARGE FOR STANDARD PERMIT (NO PUBLIC NOTICE) (REF 
164978-EX)


$500.00


Total fees for transaction: $500.00


Note: It may take up to 3 working days for this electronic payment to be processed and be reflected in the 
TCEQ ePay system. Print this receipt for your records. 


Site Help | Disclaimer | Web Policies | Accessibility | Our Compact with Texans | TCEQ Homeland Security | Contact Us
Statewide Links: Texas.gov | Texas Homeland Security | TRAIL Statewide Archive | Texas Veterans Portal


© 2002-2017 Texas Commission on Environmental Quality 


Questions or Comments >>


Search TransactionsSelect FeeShopping Cart
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FORM PI-1S   







 


TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 1) 


 


I. Registrant Information 


A. Company or Other Legal Customer Name: 


 


B. Company Official Contact Information (  Mr.  Mrs.  Ms.  Other:)  


Name:  


Title: 


Mailing Address: 


City: State: ZIP Code: 


Phone:  Fax: 


E-mail Address: 


All permit correspondence will be sent via regular mail unless electronic copies are specifically 
requested. The company official must initial here if electronic correspondence is requested.  


  


C. Technical Contact Information (  Mr.  Mrs.  Ms.  Other:)   


Name:  


Title: 


Company Name: 


Mailing Address: 


City: State: ZIP Code: 


Phone: Fax: 


E-mail Address: 


II. Facility and Site Information 


A. Name and Type of Facility  


Facility Name:  


Type of Facility:  Permanent  Temporary 


For portable units, please provide the serial number of the equipment being authorized below. 


Serial No: Serial No: 
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TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 2) 


 


II. Facility and Site Information (continued) 


B. Facility Location Information 


Street Address: 


If there is no street address, provide 
city or town, county, and ZIP code fo


written driving directions to the site and provide the closest 
r the site (attach description if additional space is needed). 


 


City: County: ZIP Code: 


Latitude (nearest second): Longitude (nearest second): 


C. Core Data Form (required for Standard Permits 6004, 6006, 6007, 6008, and 6013). 


Is the Core Data Form (TCEQ Form 10400) attached?  YES  NO 


If “NO,” provide customer reference number (CN) and regulated entity number (RN) below. 


Customer Reference Number (CN): 


Regulated Entity Number (RN): 


D. TCEQ Account Identification Number (if known): 


E. 


 


Type of Action: 


Initial Application  Change to Registration   Renewal  Renewal Certification 


For Change to Registration, Renewal, or Renewal Certification actions provide the following:  


Registration Number: Expiration Date:  


F. Standard Permit Claimed: 


G. Previous Standard Exemption or PBR Registration Number 


Is this authorization for a change to an 
under a standard exemption or PBR? 


existing facility previously authorized  YES  NO 


If “YES,” enter previous standard exemption number(s) 
associated effective date in the spaces provided below. 


and PBR registration number(s), and 


Standard Exemption and PBR Registration Number(s) Effective Date 
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TCEQ-10370 (APDG 5235v21, Revised 09/15) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page ____ of ____ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 3) 


 


II. Facility and Site Information (continued) 


H. Other Facilities at this Site Authorized by Standard Exemption, PBR, or Standard Permit 


Are there any other facilities at this site that 
Exemption, PBR, or Standard Permit? 


are authorized by an Air Standard  YES  NO 


If “YES,” enter standard exemption number(s), PBR registration number(s), and Standard 
registration number(s), and associated effective date in the spaces provided below. 


Permit 


Standard Exemption, PBR Registration, and Standard Permit Registration 
Number(s) 


Effective Date 


  


  


  


I. Other Air Preconstruction Permits 


Are there any other air preconstruction permits at this site?  YES  NO 


If “YES,” enter permit number(s) in the spaces provided below. 


  


  


J. Affected Air Preconstruction Permits 


Does the standard permit directly affect any permitted facility?  YES  NO 


If “YES,” enter permit number(s) in the spaces provided below. 


  


  


K. Concrete Batch Plant 


 Central Mix  Ready Mix  Specialty Mix  Enhanced Controls for Concrete Batch Plants 


1. State Legislators 


State Senator: 


State Representative: 


2. County Judge 


Name: 


Mailing Address: 


City: State: ZIP Code: 


  



lmgarcia

Typewritten Text

3



lmgarcia

Typewritten Text

8







TCEQ-10370 (APDG 5235v23, Revised 12/16) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page _____ of ______ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 4) 


II. Facility and Site Information (continued)


K. 3. Presiding Officer 


Is the facility located 
municipality? 


in a municipality or extraterritorial jurisdiction of a  YES  NO 


If “YES,” list the 
jurisdiction: 


name of the Presiding Officer for the municipality and/or extraterritorial 


Presiding Officer Name: 


Title: 


Mailing Address: 


City: State: ZIP Code: 


L. Federal Operating Permit (FOP) Requirements


Is this facility located at a site that is required to obtain 
an FOP pursuant to 30 TAC Chapter 122? 


 YES  NO  To Be Determined 


If the site currently has an existing FOP, enter the permit number: 


Check the requirements of 30 TAC Chapter 122 that 
approved (check all that apply). 


will be triggered if this standard permit is 


 Initial Application for an FOP  Significant Revision for an SOP 


 Operational Flexibility/Off Permit Notification for an SOP 


 To be Determined 


 Minor Revision for an 


 Revision for a GOP 


 None 


SOP 


Identify the type(s) of 
(check all that apply) 


FOP issued and/or FOP application(s) submitted/pending for the site. 


 SOP 


 N/A 


 GOP  GOP application/revision (submitted or under APD review) 


 SOP application/revision (submitted or under APD review) 


III. Fee Information (see 
pay online)


Section IX. for address to send fee or go to www.tceq.texas.gov/epay to


A. Fee Amount:


B. Payment Information


Check/money order/transaction or voucher number: 


Individual or company name on check: 


Was fee paid online?  YES  NO 



http://www.tceq.texas.gov/epay
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TCEQ-10370 (APDG 5235v23, Revised 12/16) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page _____ of ______ 


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 5) 


IV. Public Notice (if applicable)


A. Responsible Person (  Mr.  Mrs.  Ms.  Other:) 


Name: 


Title: 


Company: 


Mailing Address: 


City: State: ZIP Code:


Phone: Fax No.: 


E-mail Address:


B. Technical Contact (  Mr.  Mrs.  Ms.  Other): 


Name: 


Title: 


Company: 


Mailing Address: 


City: State: ZIP Code: 


Phone No.: Fax No.: 


E-mail Address:


C. Bilingual Notice


Is a bilingual program 
District? 


required by the Texas Education Code in the School  YES  NO 


Are the children who attend either the elementary school or the middle school 
closest to your facility eligible to be enrolled in a bilingual program provided by 
the district? 


 YES  NO 


If “YES,” list which language(s) are required by the bilingual program? 
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TCEQ-10370 (APDG 5235v23, Revised 12/16) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page _____ of ______  


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 6) 


IV. Public Notice (if applicable) (continued) 


D. Small Business Classification and Alternate Public Notice 


This business has 100 employees or less, 
annual gross receipts. 


or generates 6 million dollars or less in  YES  NO 


The source will not be a major stationary source.  YES  NO 


The site will not emit 
contaminant. 


50 tons, or more, per year of any individual regulated air  YES  NO 


The site will 
combined. 


not emit 75 tons, or more, per year of all regulated air contaminants  YES  NO 


E. For Concrete Batch Plants 


1. Public Works Project: Will the plant provide concrete to a public works 
project, and be located in or contiguous to the right of-way of the public 
works project?  
(If “YES,” public notice is not required.) 


 YES  NO 


2. Application in Public Place  YES  NO 


Name of Public Place: 


Physical Address: 


City: County: 


V. Renewal Certification Option 


A. Does the permitted facility emit an air contaminant on the Air Pollutant 
List, and is the permitted facility located in an area on the watch list?  


Watch  YES  NO 


B. For facilities participating in the Houston/Galveston/Brazoria area (HGB) cap 
and trade program for highly reactive VOCs (HRVOCs), do the HRVOCs need to 
be speciated on the maximum allowable emission rates table (MAERT)? 


 YES  NO 


C. Does the company and/or site have an unsatisfactory compliance history?  YES  NO 


D. Are there any applications 
registration? 


currently under review for this standard permit  YES  NO 


E. Are scheduled maintenance, startup, or shutdown emissions required to be 
included in the standard permit registration at this time? 


 YES  NO 
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TCEQ-10370 (APDG 5235v23, Revised 12/16) PI-1S 
This form is for use by facilities subject to air quality permit requirements 
and may be revised periodically. Page _____ of ______  


Texas Commission on Environmental Quality 
Form PI-1S 


Registrations for Air Standard Permit 
(Page 7) 


  


 


V. Renewal Certification Option (continued) 


F. Are any of the following actions being requested at the time of renewal:  YES  NO 


1. Are there any facilities that have been permanently 
proposed to be removed from the standard permit 


shutdown that are 
registration? 


 YES  NO 


2. Do changes need to be made to the standard 
remain in compliance?  


permit registration in order to  YES  NO 


3. Are sources or facilities that have always been present and represented, but 
never identified in the standard permit registration, proposed to be included 
with this renewal? 


 YES  NO 


4. Are there any changes to the current emission rates table being proposed?  YES  NO 


Note:  If answers to all of the questions in Section V. Renewal Certification Option are “NO,” use the 
certification option and skip to Section VII. of this form. If the answers to any of the questions in 
Section V. Renewal Certification Option are “YES,” the certification option cannot be used.  


*If notice is applicable and comments are received in 
does not qualify for the renewal certification option. 


response to the public notice, the application 


VI. Technical Information Including State and Federal Regulatory Requirements 


Place a check next to the appropriate box to indicate what you have included in your submittal.  
NOTE: Any technical or essential information needed to confirm that facilities are meeting the 
requirements of the standard permit must be provided. Not providing key information could result in 
an automatic deficiency and voiding of the project. 


A. Standard Permit requirements (Checklists are optional; 
you provide applicable checklists.) 


however, your review will go faster if 


Did you demonstrate that 
and 116.615 are met? 


the general requirements in 30 TAC Sections 116.610  YES  NO 


Did you demonstrate that 
106.262 are met? 


emission limitations in 30 TAC Sections 106.261 and  YES  NO 


Did you demonstrate that 
permit are met?  


the individual requirements of the specific standard  YES  NO 


B. Confidential Information (All pages properly marked “CONFIDENTIAL”)  YES  NO 


C. Process Flow Diagram   YES  NO 


D. Process Description   YES  NO 


E. Maximum Emissions Data and Calculations  YES  NO 


F. Plot Plan  YES  NO 
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PROCESS AND PROJECT DESCRIPTION  







 


FRAC I and FRAC II Plants 
Project and Process Description 


 


Project Description 


The FRAC I and FRAC II Plants are currently authorized under 30 TAC 116.620.  During a recent 
review of the previous permit application, several updates were identified that are addressed in 
this modification to an existing standard permit. 


The updates to the standard permit registration are as follows: 


1. Revised flare emissions to account for updated CO and NOx factors for appropriate heat 
contents of flare streams. Updated VOC emissions based on increased flows from 
compressor seal vents routed to the flare. 


2. Updated emission calculations for the FRAC I and FRAC II Thermal Oxidizers to account 
for modified waste gas and fuel gas flowrates. The updates also included modifications 
in waste gas composition. 


3. Either ethane or natural gas can be used as fuel for the hot oil heaters, regen heaters, 
flare pilot, and flare sweeps.  Flare calculations were modified to account for the 
difference in heating values, but no changes needed to the heater calculations since the 
emissions are based on heat input, which will not change with the two different fuels.  In 
addition, the hourly volume for flare gas sweeps was increased to allow for flexibility in 
short-term emission rates. 


4. Updated slop water tank and slop water loading emissions to account for the potential of 
minor amounts of methanol in the slop water, and modified tank and loading volumes to 
be consistent with operational data in the methanol removal mode. 


5. Updated fugitive emissions to increase count of thermal PSVs routed to flare and also to 
remove emission reduction credit for components in natural gas service as they are not 
a part of the LDAR program. 


6. Addition of two 5,140-gallon slop water tanks. 
7. Addition of slop water tank and slop water loading operations for Export FRAC.  These 


operations were previously authorized under an internal permit by rule filing (30 TAC 
106.472) and are being rolled into the standard permit. 


8. Addition of slop water loading emissions routed to flare. 
 


Process Description 


NGL feed enters each FRAC and passes through a closed loop amine unit. The unit uses amine 
contactors to remove carbon dioxide (CO2) and hydrogen sulfide (H2S) from the NGL stream. 
Hydrocarbons (volatile organic compounds [VOC]) are absorbed in this process as well. The 
saturated (rich) amine enters a flash tank where gaseous vapors are flashed and sent to an 
associated thermal oxidizer for combustion. The liquid portion from the amine flash tank is routed 
to an amine regenerator, where heat from the FRAC’s hot oil system volatilizes the remaining 
CO2, H2S and VOC from the rich amine stream. The lean amine is returned to the amine 
contactors for reuse while the waste gas from the amine regenerator is routed to the associated 
thermal oxidizer for combustion of H2S and VOC. 
 
From the amine unit, the NGL is routed through a molecular sieve dehydration unit, where the 
water content in the NGL is reduced. A regeneration heater heats a small amount of natural gas 
that is slip-streamed as needed to regenerate the sieve beds. All gas is routed back into the 







 


system inlet. There are two beds in the molecular sieve design, and only one bed is regenerated 
at a time. The molecular sieve dehydration unit does not have vents to the atmosphere, and wet 
gas from the regenerated bed is routed back to the system. 
 
NGL leaving the dehydration unit is fed to a series of trayed columns for separation into 
constituent product gases. The column contains a reboiler located at the bottom of the column 
that is heated by the FRAC’s hot oil system. As the NGL enters the column in the middle, the 
reboiler vaporizes a portion of the feed to produce stripping vapors rising inside the column. This 
stripping vapor rises up through the column contacting down-flowing liquids allowing for the 
fractionation of the liquids. Vapor leaving the top of the column enters a condenser where heat is 
removed by a cooling medium and the vapor condensed. Liquid is returned to the column as reflux 
to limit the loss of heavy components overhead. 
 
The product leaving the lower part of the column has the highest boiling point, whereas the 
hydrocarbon leaving the top of the column has the lowest boiling point. The separated streams 
(ethane, propane, butanes, and natural gasoline) are sent via pipeline to off-site storage for 
pending sale to customers. 
 


 


 







EMISSION CALCULATIONS







TABLE 1(A)  







TEXAS COMMISSION ON ENVIRONMENTAL QUALITY


Table 1(a) Emissions Point Summary


Permit Number: RN Number:


Company Name:


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


(A) (B) (C)


FRAC I and Export FRAC Plant Sources:
1SK25.002 1SK25.002, 1HT16.005 FRAC I Thermal Oxidizer VOC 0.38 1.19 15 315,623 3,303,561 -- 60 6.5 28.3 1500 -- -- --


NOX 1.72 5.36
CO 0.95 2.94
PM 0.10 0.30


SO2 3.37 9.86


1HR15 1HR15.001, 1HR15.002 VOC 1.82 7.51 15 315,646 3,303,530 -- 136 7.6 52.21 555 -- -- --


NOX 3.38 13.93
CO 102.08 52.93
PM 2.52 10.38


SO2 0.97 8.10


NH3 1.80 7.88


1SV19.002 1SV19.002 FRAC I Amine Tank 1 VOC 0.17 <0.01 15 315,606 3,303,539 -- 30 0.25 3.6 -- -- -- --


1SV19.003 1SV19.003 FRAC I Amine Tank 2 VOC 0.26 <0.01 15 315,593 3,303,532 -- 30 0.25 3.6 -- -- -- --


1SV19.009 1SV19.009 FRAC I Diesel Tank VOC 0.02 <0.01 15 315,552 3,303,447 -- 30 0.25 3.6 -- -- -- --


1SV19.001 1SV19.001 FRAC I Slop Water Tank 2 VOC 0.18 0.40 15 315,593 3,303,532 -- 30 0.25 3.6 -- -- -- --


1SV19.006 1SV19.006 FRAC I Slop Water Tank 1 VOC 0.18 0.43 15 315,467 3,303,596 -- 30 0.25 3.6 -- -- -- --


1SV19.006L 1SV19.006L FRAC I Slop Water Loading VOC 0.29 0.26 15 315,463 3,303,594 -- 10 0.1 0.1 -- -- -- --


1FUG 1FUG FRAC I Fugitives VOC 2.24 9.83 15 315,564 3,303,551 -- -- -- -- -- 700 250 --
Propylene 0.31 1.34


1GEN.001 1GEN.001 FRAC I Emergency Diesel Generator VOC 3.09 0.15 15 315,549 3,303,448 15 0.67 150.33 950 -- -- --


NOX 3.09 0.15
CO 2.70 0.14
PM 0.15 0.01


SO2 0.005 0.0002


1PM18.044 1PM18.044 FRAC I Firewater Pump VOC 3.02 0.15 15 315,444 3,303,565 -- 15 0.67 150.33 950 -- -- --


NOX 3.02 0.15
CO 2.65 0.13
PM 0.15 0.01


SO2 0.003 0.0002


1CT.001 1CT.001 FRAC I 2 Cell Cooling Tower PM 0.09 0.39 15 315,549 3,303,448 -- -- -- -- -- -- -- --


1CT.002 1CT.002 FRAC I 6 Cell Cooling Tower PM 0.30 1.32 15 315,549 3,303,448 -- -- -- -- -- -- -- --


(A)


RN106018260


Lone Star NGL Fractionators LLC


Date:93813


AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS


Width
(ft)


Diameter
(ft)


Tempera-
ture
(°F)


Length
(ft)


2.  Component or 
Air Contaminant


Name Zone


Source4.  UTM Coordinates of
Emission Point


April 2017


8.  Fugitives


EPN
(A)


6.
Height
Above


Ground
(ft) (C)


FIN
(B)


Pounds
per Hour


1.  Emission Point


(B)


Axis
Degrees


Velocity
(fps)


7.  Stack Exit Data


(B)


5.
Building
Height


(ft)NAME
(C)


3.  Air Contaminant


Emission Rate a


North
(meters)


FRAC I Hot Oil Heater and MS Regen 
Heater Combined SCR Stack


East
(meters)


TPY


(A)







TEXAS COMMISSION ON ENVIRONMENTAL QUALITY


Table 1(a) Emissions Point Summary


Permit Number: RN Number:


Company Name:


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


(A) (B) (C)(A)


RN106018260


Lone Star NGL Fractionators LLC


Date:93813


AIR CONTAMINANT DATA EMISSION POINT DISCHARGE PARAMETERS


Width
(ft)


Diameter
(ft)


Tempera-
ture
(°F)


Length
(ft)


2.  Component or 
Air Contaminant


Name Zone


Source4.  UTM Coordinates of
Emission Point


April 2017


8.  Fugitives


EPN
(A)


6.
Height
Above


Ground
(ft) (C)


FIN
(B)


Pounds
per Hour


1.  Emission Point


(B)


Axis
Degrees


Velocity
(fps)


7.  Stack Exit Data


(B)


5.
Building
Height


(ft)NAME
(C)


3.  Air Contaminant


Emission Rate a


North
(meters)


East
(meters)


TPY


(A)


2.5FUG 2.5FUG Export FRAC Fugitives VOC 1.07 4.68 15 315,301 3,304,006 -- -- -- -- -- 700 250 --


2.5SV19.006 2.5SV19.006 Export FRAC Slop Water Tank VOC 0.18 0.84


2.5SV19.006L 2.5SV19.006L Export FRAC Slop Water Loading VOC 0.29 0.27


2SK25.002 2SK25.002, 2HT16.005 FRAC II Thermal Oxidizer VOC 0.38 1.19 15 315,454 3,303,855 -- 60 6.5 28.3 1500 -- -- --


NOX 1.72 5.36
CO 0.95 2.94
PM 0.10 0.30


SO2 3.37 9.86


2HR15 2HR15.001, 2HR15.002 VOC 1.80 7.86 15 315,477 3,303,823 -- 136 7.6 51.469 555 -- -- --


NOX 3.33 14.59
CO 102.08 55.42
PM 2.48 10.87


SO2 0.96 7.99


NH3 1.77 7.77


2SV19.002 2SV19.002 FRAC II Amine Tank VOC 0.17 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.003 2SV19.003 FRAC II Amine Tank 2 VOC 0.26 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.009 2SV19.009 FRAC II Diesel Tank VOC 0.02 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.001 2SV19.001 FRAC II Slop Water Tank 2 VOC 0.18 0.40 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.006 2SV19.006 FRAC II Slop Water Tank 1 VOC 0.18 0.43 15 315,282 3,303,917 -- 30 0.25 3.6 -- -- -- --


2SV19.006L 2SV19.006L FRAC II Slop Water Loading VOC 0.29 0.26 15 315,278 3,303,915 -- 10 0.1 0.1 -- -- -- --


2FUG 2FUG FRAC II Fugitives VOC 1.53 6.71 15 315,379 3,303,872 -- -- -- -- -- 700 250 --
Propylene 0.19 0.82


2GEN.001 2GEN.001 FRAC II Emergency Diesel Generator VOC 3.09 0.15 15 315,379 3,303,872 -- -- -- -- -- 700 250 --


NOX 3.09 0.15
CO 2.70 0.14
PM 0.15 0.01


SO2 0.005 0.0002


2CT.001 2CT.001 FRAC II 2 Cell Cooling Tower PM 0.09 0.39 15 315,379 3,303,872 -- -- -- -- -- -- -- --


2CT.002 2CT.002 FRAC II 6 Cell Cooling Tower PM 0.30 1.32 15 315,379 3,303,872 -- -- -- -- -- -- -- --


1SK25.001 Flare - Normal Operations VOC 14.07 20.53 15 315,444 3,303,565 -- 225 4.5 150.33 950 -- -- --


NOX 10.35 20.28


CO 28.09 51.83


SO2 0.28 0.48


Propylene 2.19 1.44


Note: All EPNs are included for completeness, but only EPNs in bold font have been modified in this application.


Pilot, 1Sweeps, 1Comp Vents, 
1PRV, 2Sweeps, 2Comp 
Vents, 2PRV, 2.5Sweeps, 
2.5PV, 2.5PRV, 1SV19.006L, 
2SV19.006L, 2.5SV19.006L


FRAC II Hot Oil Heater and MS Regen 
Heater Combined SCR Stack







 


FLARE SUMMARY  







Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual
EPN FIN Description (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr)


1SK25.001 Flare Combustion  (Pilot) 0.001 0.005 0.04 0.20 0.10 0.45 9.31E-04 0.004 -- --
1Sweeps FRAC I Flare Sweeps 0.62 1.37 3.20 7.01 7.28 15.95 0.07 0.15 -- --
1Comp Vents FRAC I Compressor Vents Refrig System 6.22 8.35 1.32 1.60 5.24 6.38 0.06 0.06 1.09 0.72
1PRV FRAC I PRVs 0.01 0.06 0.003 0.01 0.012 0.05 -- -- 0.001 0.003
2Sweeps FRAC II Flare Sweeps 0.62 1.37 3.20 7.01 7.28 15.95 0.07 0.15 -- --
2Comp Vents FRAC II Compressor Vents Refrig System 6.22 8.35 1.32 1.60 5.24 6.38 0.06 0.06 1.09 0.72
2PRV FRAC II PRVs 0.00 0.02 0.001 0.01 0.005 0.02 -- -- 0.001 0.01
2.5Sweeps Export FRAC Flare Sweeps 0.24 0.53 1.23 2.70 2.80 6.13 0.03 0.06 -- --
2.5PV Export FRAC Piping Vents 0.11 0.49 0.03 0.13 0.12 0.53 0.001 0.002 -- --
2.5PRV Export FRAC PRVs 3.88E-04 1.70E-03 1.27E-04 5.57E-04 5.07E-04 2.22E-03 -- -- -- --
1SV19.006L, 
2SV19.006L, 
EXPSV19.006L


FRAC I, II, and Export Frac Slop Water Loading 0.02 0.016 0.001 4.74E-07 0.004 1.89E-06 -- -- -- --


Flare Waste Gas Emissions 14.07 20.53 10.35 20.28 28.09 51.83 0.28 0.48 2.19 1.44


1SK25.001


Propylene
Potential to Emit


PLANT FLARE POTENTIAL TO EMIT SUMMARY - NORMAL OPERATIONS


LONE STAR NGL FRACTIONATORS LLC


CONOX SO2VOC







FLARE DETAILS  







Fuel Lower


Heating


Hourly Annual Value Hourly a Annual b


EPN FIN (lb/hr) (lb/yr) (Btu/lb) Pollutant Unit (lb/hr) (T/yr)


1SK25.001 1SK25.001 200 1,752,000 926 CO 0.5496 lb/MMBtu 0.10 0.45
(Pilot Gas) (scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 0.04 0.20


1,623 SO2 30 ppmw SO2 in ethane 0.001 0.004


(Ethane Btu/scf) VOC 5.5 lb/MMscf 0.001 0.005


1SK25.001 1Sweeps 14,300 62,634,000 926 CO 0.5496 lb/MMBtu 7.28 15.95


(scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 3.20 7.01


1,623 SO2 30 ppmv SO2 in ethane 0.07 0.15


(Ethane Btu/scf) VOC 0.05 % max VOC 0.62 1.37


1SK25.001 1Comp Vents 36,950.00 78,402,000 CO 0.5496 lb/MMBtu 5.24 6.38


(scf/hr) (scf/yr) NOX 0.138 lb/MMBtu 1.32 1.60


9.54 23,206 SO2 10 ppm S (n-Butane) 0.06 0.06


MMBtu/hr MMBtu/yr Propylene 1.09 0.72


VOC 6.22 8.35


1SK25.001 0.02             197 CO 0.5496 lb/MMBtu 0.01 0.05


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.003 0.01


VOC 0.01 0.06


Propylene 0.001 0.003


1SK25.001 2Sweeps 14,300.00 62,634,000 926 CO 0.5496 lb/MMBtu 7.28 15.95


(scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 3.20 7.01


1623 SO2 30 ppmv SO2 in ethane 0.07 0.15


(Ethane Btu/scf) VOC 0.05 % max VOC 0.62 1.37


Plant Flare


(FRAC I Flare Sweeps)


(FRAC II Flare 
Sweeps)


Plant Flare


Plant Flare


PLANT FLARE POTENTIAL TO EMIT - NORMAL OPERATIONS


Potential to Emit


see 1CompVents calculation sheet


see 1CompVents calculation sheet


Based on leak rate & component count


Based on leak rate & component count


Emission 


Factor a


Gas


Flow Ratea


1PRV


Description


LONE STAR NGL FRACTIONATORS LLC


(FRAC I Comp Vents 
Refrig System)


Plant Flare


(FRAC I 
PRVs)


Plant Flare







Fuel Lower


Heating


Hourly Annual Value Hourly a Annual b


EPN FIN (lb/hr) (lb/yr) (Btu/lb) Pollutant Unit (lb/hr) (T/yr)


PLANT FLARE POTENTIAL TO EMIT - NORMAL OPERATIONS


Potential to Emit
Emission 


Factor a


Gas


Flow Ratea


Description


LONE STAR NGL FRACTIONATORS LLC


1SK25.001 0.01             80.88 CO 0.5496 lb/MMBtu 0.005 0.02


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.001 0.01


VOC 0.00 0.02


1SK25.001 2Comp Vents 36,950 78,402,000 CO 0.5496 lb/MMBtu 5.24 6.38


(scf/hr) (scf/yr) NOX 0.138 lb/MMBtu 1.32 1.60


9.54 23,206 SO2 10 ppm SO2 (n-Butane) 0.06 0.06


MMBtu/hr MMBtu/yr Propylene 1.09 0.72


VOC 6.22 8.35


1SK25.001 2.5Sweeps 5,500.00 24,090,000 926 CO 0.5496 lb/MMBtu 2.80 6.13


(scf/hr) (scf/yr) (Natural Gas Btu/scf) NOX 0.138 lb/MMBtu 1.23 2.70


1623 SO2 30 ppmv SO2 in ethane 0.03 0.06


(Ethane Btu/scf) VOC 0.05 % max VOC 0.24 0.53


1SK25.001 2.5PV 0.22 1,911 19,930 CO 0.5496 lb/MMBtu 0.12 0.53


MMBtu/hr MMBtu/yr (Btu/lb) NOX 0.138 lb/MMBtu 0.03 0.13


0.001 6.62 SO2 4 ppm H2S 0.001 0.002


(MMscf/hr) (MMscf/yr) VOC 0.11 0.49


1SK25.001 2.5PRV 0.001 8.08 CO 0.5496 lb/MMBtu 0.0005 0.002


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.0001 0.001


VOC 0.0004 0.002


1SK25.001 0.01 0.007 CO 0.5496 lb/MMBtu 0.004 1.89E-06
(Slop Water Loading)


MMBtu/hr MMBtu/yr NOX 0.138 lb/MMBtu 0.001 4.74E-07


VOC 0.02 0.016


TOTAL: CO 28.09 51.83


NOX 10.35 20.28


SO2 0.28 0.48


VOC 14.06 20.52


see 2CompVents calculation sheet


Plant Flare


(FRAC II Comp Vents 
Refrig System)


Plant Flare


(Export FRAC Piping 
Vents)


see 2CompVents calculation sheet


Plant Flare


Plant Flare


See slop water loading calculations


1SV19.006L, 
2SV19.006L, 
EXPSV19.006L


(Export FRAC Flare 
Sweeps)


Based on leak rate & component count


see Piping Vent calculations


Plant Flare


(Export FRAC PRVs)


2PRV Plant Flare


(FRAC II 
PRVs)


Based on leak rate & component count







Fuel Lower


Heating


Hourly Annual Value Hourly a Annual b


EPN FIN (lb/hr) (lb/yr) (Btu/lb) Pollutant Unit (lb/hr) (T/yr)


PLANT FLARE POTENTIAL TO EMIT - NORMAL OPERATIONS


Potential to Emit
Emission 


Factor a


Gas


Flow Ratea


Description


LONE STAR NGL FRACTIONATORS LLC


a


CO (lb/hr) = (Fuel Flow Rate, scf/hr) * (Fuel Heating Value, Btu/scf) * (MM/106) * (Emission Factor, lb/MMBtu)


CO (lb/hr) = (200 scf/hr) * (1623 Btu/scf) * (MM/10^6) * (0.5496 lb/MMBtu)


= 0.10 lb/hr CO


VOC (lb/hr) = (Fuel Flow Rate, scf/hr) * (MM/106) * (Emission Factor, lb/MMscf)


VOC (lb/hr) = (200 scf/hr) * (MM/10^6) * (5.5 lb/MMscf)


= 0.001 lb/hr VOC


SO2 (lb/hr) = (Fuel Flow Rate, scf/hr) * (MMscf/10^6scf) * (H2S Content, ppm) * (1 lb-mol/379 scf) * (34.08 lb H2S/lb-mol) * (64.06 lb SO2/34.08 lb H2S)


SO2 (lb/hr) = (200 scf/hr) * (MMscf/10^6scf) * (30.0 scf H2S/MMscf gas) * (1 lb-mol/379 scf) * (34.08 lb H2S/lb-mol) * (64.06 lb SO2/ 34.08 lb H2S)


= 0.0009 lb/hr SO2


The flare sweeps may use either natural gas or ethane, and the SO2 emissions from the sweeps are based on the worst-case SO2 content, which corresponds to ethane.


b An example calculation for annual CO emissions for EPN 1SK25.001 follows:


CO (T/yr) = (Fuel Flow Rate, scf/yr) * (Fuel Heating Value, Btu/scf) * (MM/106) * (Emission Factor, lb/MMBtu) * (1 T/2,000 lb)


CO (T/yr) = (1,752,000 scf/yr) * (926 Btu/scf) * (MM/10^6) * (0.5496 lb/MMBtu) * (1 T/ 2,000 lb))


= 0.45 T/yr CO


The flares are smokeless per 40 CFR §60.18 requirements.  Per TCEQ guidance, PM emissions from flares are estimated to be negligible.


Emission Factors for CO and NOX are based upon the Draft TNRCC Guidance Document for Flares and Vapor Oxidizers (dated 10/00) for non-assisted high-Btu flares due to waste gas heat content.  


An example calculation for hourly CO emissions for EPN 1SK25-001 follows:


SO2 emission rates are estimated using a mass balance approach and the actual H2S content of the gas.  An example calculation for hourly SO2 emissions for EPN 1SK25.001 follows:


Flare sweeps may use either natural gas or ethane, and the worst-case emissions are presented using heating value and the corresponding emission factor for based on heat content of the fuel.  The 
worst-case CO emissions are based on natural gas and the worst-case NOx emissions are based on ethane.


Emission Factors for VOC are based upon AP-42 Tables 1.4-2 (dated 7/98).  An example calculation for hourly VOC emissions follows:







8760 hrs/yr 8760 hrs/yr 8760 hrs/yr
0.09209773 lb/scf 0.07880502 lb/scf 0.074572 lb/scf


1,200 avg scfh 4.4467 MMBtu/hr 4,750 avg scfh 2.9328 MMBtu/hr 3,000 avg scfh 2.1576 MMBtu/hr Flare
4,200 max scfh 11129.53 MMBtu/yr 12,750 max scfh 9571.36 MMBtu/yr 20,000 max scfh 2,835.08            MMBtu/yr Destruction


Molecular Density Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.11 0 0.00 0.00 0.00 0.00 0.06 0.09 1.33 2.16 0.00 0.00 0.00 0.00 1.33 2.16 0.00 0.00 0% 1.33 2.16
Hydrogen 2.00 0.01 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Oxygen 32.00 0.08 0 0.21 0.20 0.69 0.86 0.09 0.09 0.99 1.61 0.13 0.15 2.43 1.59 2.43 4.07 0.00 0.00 0% 2.43 4.07
Nitrogen 28.01 0.07 0 64.21 53.36 162.99 203.98 95.89 91.99 852.98 1391.86 96.46 94.82 1379.11 906.08 1379.11 2501.91 0.00 0.00 0% 1379.11 2501.91
H2O 18.02 0.05 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Methane 16.04 0.04 21,502 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99% 0.00 0.00
Ethane 30.07 0.08 20,416 0.43 0.39 1.26 1.58 0.01 0.01 0.08 0.13 0.02 0.02 0.33 0.22 1.26 1.93 0.03 78.03 99% 0.01 0.02
Propane 44.10 0.11 19,929 34.98 45.77 220.05 275.38 0.14 0.21 3.00 4.90 0.01 0.02 0.35 0.23 220.05 280.52 4.34 11069.04 99% 2.20 2.81
Isobutane 58.12 0.15 19,614 0.17 0.29 1.81 2.26 3.78 7.53 144.80 236.29 0.00 0.00 0.00 0.00 144.80 238.55 2.78 9170.68 98% 2.90 4.77
N-Butane 58.12 0.15 19,665 0.00 0.00 0.00 0.00 0.04 0.08 1.58 2.58 0.00 0.00 0.00 0.00 1.58 2.58 0.03 99.47 98% 0.03 0.05
IsoPentane 72.15 0.19 19,451 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
N-Pentane 72.15 0.19 19,499 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
Propylene 42.08 0.11 19,630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.39 5.00 109.21 71.75 109.21 71.75 2.12 2788.79 99% 1.09 0.72
C6+ 86.17 0.22 19,147 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00


33.71 100.00 29.20 100.00 28.50 100.00 Total: 9.30 23,206 Total VOC: 6.22 8.35


FRAC I COMPRESSOR VENTS TO FLARE POTENTIAL TO EMIT


Total Emissions to Flare Heat Flow Potential to Emit


LONE STAR NGL FRACTIONATORS LLC


HTR-018 DEP Heat Pump Compressor HTR-017A/B DIB Heat Pump Compressor CM12.001 Refrigeration Compressor







8760 hrs/yr 8760 hrs/yr 8760 hrs/yr
0.09209773 lb/scf 0.07880502 lb/scf 0.07457154 lb/scf


1,200 avg scfh 4.4467 MMBtu/hr 4,750 avg scfh 2.9328 MMBtu/hr 3,000 avg scfh 2.1576 MMBtu/hr Flare
4,200 max scfh 11129.53 MMBtu/yr 12,750 max scfh 9571.36 MMBtu/yr 20,000 max scfh 2835.08 MMBtu/yr Destruction


Molecular Density Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Hourly Annual Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.11 0 0.00 0.00 0.00 0.00 0.06 0.09 1.33 2.16 0.00 0.00 0.00 0.00 1.33 2.16 0.00 0.00 0% 1.33 2.16
Hydrogen 2.00 0.01 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Oxygen 32.00 0.08 0 0.21 0.20 0.69 0.86 0.09 0.09 0.99 1.61 0.13 0.15 2.43 1.59 2.43 4.07 0.00 0.00 0% 2.43 4.07
Nitrogen 28.01 0.07 0 64.21 53.36 162.99 203.98 95.89 91.99 852.98 1391.86 96.46 94.82 1379.11 906.08 1379.11 2501.91 0.00 0.00 0% 1379.11 2501.91
H2O 18.02 0.05 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0% 0.00 0.00
Methane 16.04 0.04 21,502 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 99% 0.00 0.00
Ethane 30.07 0.08 20,416 0.43 0.39 1.26 1.58 0.01 0.01 0.08 0.13 0.02 0.02 0.33 0.22 1.26 1.93 0.03 78.03 99% 0.01 0.02
Propane 44.10 0.11 19,929 34.98 45.77 220.05 275.38 0.14 0.21 3.00 4.90 0.01 0.02 0.35 0.23 220.05 280.52 4.34 11,069.04 99% 2.20 2.81
Isobutane 58.12 0.15 19,614 0.17 0.29 1.81 2.26 3.78 7.53 144.80 236.29 0.00 0.00 0.00 0.00 144.80 238.55 2.78 9,170.68 98% 2.90 4.77
N-Butane 58.12 0.15 19,665 0.00 0.00 0.00 0.00 0.04 0.08 1.58 2.58 0.00 0.00 0.00 0.00 1.58 2.58 0.03 99.47 98% 0.03 0.05
IsoPentane 72.15 0.19 19,451 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
N-Pentane 72.15 0.19 19,499 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00
Propylene 42.08 0.11 19,630 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3.39 5.00 109.21 71.75 109.21 71.75 2.12 2,788.79 99% 1.09 0.72
C6+ 86.17 0.22 19,147 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 98% 0.00 0.00


33.71 100.00 29.20 100.00 28.50 100.00 Total: 9.30 23,206 Total VOC: 6.22 8.35


FRAC II COMPRESSOR VENTS TO FLARE POTENTIAL TO EMIT


Total Emissions to Flare Heat Flow Potential to Emit


LONE STAR NGL FRACTIONATORS LLC


HTR-018 DEP Heat Pump Compressor HTR-017A/B DIB Heat Pump Compressor CM12.001 Refrigeration Compressor







THERMAL OXIDIZERS  







Hourly Annual Hourly Annual Hourly Annual 
EPN FIN Pollutant (lb/hr) (T/yr) (lb/hr) (T/yr) (lb/hr) (T/yr)


1SK25.002 FRAC I VOC 0.38 1.19
Thermal Oxidizer NOX 0.56 1.95 1.17 3.41 1.72 5.36


CO 0.31 1.07 0.64 1.87 0.95 2.94
PM 0.03 0.10 0.07 0.20 0.10 0.30
SO2 0.002 0.01 3.37 9.85 3.37 9.86
H2S 0.00 0.00 0.002 0.005 0.002 0.005


2SK25.002 FRAC II VOC 0.38 1.19
Thermal Oxidizer NOX 0.56 1.95 1.17 3.41 1.72 5.36


CO 0.31 1.07 0.64 1.87 0.95 2.94
PM 0.03 0.10 0.07 0.20 0.10 0.30
SO2 0.002 0.01 3.37 9.85 3.37 9.86
H2S 0.00 0.00 0.002 0.005 0.002 0.005


From Fuel Gas From Waste Gas Total


THERMAL OXIDIZER POTENTIAL TO EMIT SUMMARY


LONE STAR NGL FRACTIONATORS LLC


Potential to Emit 


Description


1SK25.002 & 
1HT16.005


2SK25.002 & 
2HT16.005


see detailed calculation page


see detailed calculation page







Max Hourly Max Hourly Max Average Annual Average Annual Average Annual 
Fuel Gas Waste Gas Total Hourly Fuel Gas Waste Gas Total


Flow Rate Flow Rate a Gas Flow Rate Flow Rate Flow Rate Flow Rate Hourly b Annual c Hourly b Annual c


EPN FIN (MMBtu/hr) (MMBtu/hr) (MMBtu/hr) (MMBtu/yr) (MMBtu/yr) (MMBtu/yr) Pollutant Units (lb/hr) (T/yr) (lb/hr) (T/yr)


1SK25.002 FRAC I 3.72 7.78 11.49 26,049.02 45,407.72 71,456.75 CO 0.082 lb/MMBtu 0.31 1.07 0.64 1.87
Thermal Oxidizer NOX 0.15 lb/MMBtu 0.56 1.95 1.17 3.41


PM/PM10/PM2.5 7.6 lb/MMscf 0.03 0.10 0.07 0.20
SO2 0.0006 lb/MMBtu (fuel gas) 0.002 0.01 0.00 0.00
SO2 1.69 H2S lb/hr (waste gas) 0.00 0.00 3.37 9.85
H2S -- H2S lb/hr (waste gas) 0.00 0.00 0.002 0.005
VOC -- Based on gas composition


2SK25.002 FRAC II 3.72 7.78 11.49 26,049.02 45,407.72 71,456.75 CO 0.082 lb/MMBtu 0.31 1.07 0.64 1.87
Thermal Oxidizer NOX 0.15 lb/MMBtu 0.56 1.95 1.17 3.41


PM/PM10/PM2.5 7.6 lb/MMscf 0.03 0.10 0.07 0.20
SO2 0.0006 lb/MMBtu (fuel gas) 0.002 0.01 0.00 0.00
SO2 1.69 H2S lb/hr (waste gas) 0.00 0.00 3.37 9.85
H2S -- H2S lb/hr (waste gas) 0.00 0.00 0.002 0.005
VOC -- Based on gas composition


a For Waste Gas Flow Rate, see the calculations on the following pages. 


CO (lb/hr) = (MSS Waste Gas Flow Rate, MMBtu/hr) * (Emission Factor, lb/MMBtu)
CO (lb/hr) = (7.78 MMBtu/hr) * (0.082 lb/MMBtu)


= 0.64 lb/hr CO


PM/PM10/PM2.5 (lb/hr) = (MSS Waste Gas Flow Rate, MMBtu/hr) * (Emission Factor, lb/MMBtu) / (Average Heating Value , Btu/scf)
PM/PM10/PM2.5 (lb/hr) = (7.78 MMBtu/hr) * (7.600 lb/MMscf) / (684.278 Btu/scf)


= 0.07 lb/hr CO


SO2 (lb/hr) = 
SO2 (lb/hr) = 


= 3.37 lb/hr SO2


c An example calculation for annual CO emissions for EPN 1SK25.002 follows:
CO (T/yr) = (Hourly Emissions, lb/hr) * (Annual Operating Hours, hr/yr) / (2,000 lb/ton)
CO (T/yr) = (0.31 lb/hr) * (8,760 hr/yr) / (2,000 lb/ton)


= 1.07 ton/yr CO


THERMAL OXIDIZER COMBUSTION POTENTIAL TO EMIT


((1.69 lb/hr H2S) * (64.06 lb SO2/lbmol S) / (34.06 lb H2S/lbmol S))


LONE STAR NGL FRACTIONATORS LLC


Potential to Emit from 
Fuel


Potential to Emit from 
Waste Gas


Emission 


Factors bDescription


1SK25.002 & 
1HT16.005


2SK25.002 & 
2HT16.005


b The Emission Factor for the NOX emission rate is based on a vendor specification.  The Emission Factors for CO, VOC, and benzene emission rates are based upon AP-42 Tables 1.4-2 and 1.4-3 (dated 7/98), converted to lb/MMBtu by dividing by 1,020 Btu/scf.  PM is also from AP-42 Table 1.4-


2.  An example calculation for hourly CO and PM/PM10/PM2.5 emissions for EPN 1SK25.002 follows:


A 100% conversion from H2S to SO2 was assumed for the waste gas.
(H2S Emission Rate, lb/hr H2S)*(64.06 lb SO2/lb-mol S)/(34.06 lb H2S/lb-mol S)


see detailed calculation page


see detailed calculation page







Annual Runtime (hrs/yr) 8760 8760 8760
Annual Average flowrate (scf) 6,000 3,200 9,200 TO
Hourly Max flowrate (scf) 9,000 4,000 13,000 Annual Destruction


Molecular Density Component Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Flow Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) LHV (Btu/scf) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (MMscf/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.1143 0 0 32.574 39.44 405.56 1,184.23 1.467 3.68 16.80 58.87 23.00 33.12 491.93 1,524.84 0.00 0.00 18.54 0% 491.93 1,524.84
Nitrogen 28.01 0.0727 0 0 4.766 3.67 24.04 70.18 1.365 2.18 6.33 22.19 3.72 3.41 32.22 99.87 0.00 0.00 3.00 0% 32.22 99.87
Oxygen 32.00 0.0831 0 0 0.000 0.00 0.00 0.00 0.232 0.42 1.41 4.93 0.07 0.07 0.81 2.51 0.00 0.00 0.06 0% 0.81 2.51
Methane 16.04 0.0416 21,504 911 2.496 1.10 4.13 12.06 92.961 84.95 141.53 495.91 30.33 15.92 86.20 267.18 3.59 22,246.73 24.44 99.9% 0.09 0.27
Ethane 30.07 0.0781 20,551 1634 25.430 21.04 147.81 431.59 2.613 4.48 13.97 48.96 18.41 18.11 183.79 569.70 3.91 24,218.42 14.84 99.9% 0.18 0.57
Propane 44.10 0.1145 19,934 2353 7.637 9.27 95.46 278.74 0.692 1.74 7.96 27.88 5.50 7.93 118.09 366.04 1.68 10,419.41 4.43 99.9% 0.12 0.37
I-Butane 58.12 0.1509 19,614 3094 0.629 1.01 13.66 39.88 0.195 0.64 3.89 13.63 0.50 0.94 18.48 57.27 0.20 1,233.90 0.40 99.9% 0.02 0.06
N-Butane 58.12 0.1509 19,673 3101 1.291 2.06 28.04 81.86 0.175 0.58 3.50 12.26 0.95 1.80 35.35 109.57 0.38 2,365.95 0.76 99.9% 0.04 0.11
I-Pentane 72.15 0.1873 19,454 3698 0.000 0.00 0.00 0.00 0.066 0.27 2.04 7.14 0.02 0.05 1.17 3.63 0.01 60.65 0.02 99.9% 0.001 0.004
N-Pentane 72.15 0.1873 21,706 3709 0.000 0.00 0.00 0.00 0.045 0.18 1.38 4.83 0.01 0.03 0.79 2.46 0.01 41.16 0.01 99.9% 0.001 0.002
2,2 Dimethylbutane 86.18 0.2237 19,203 4384 0.026 0.06 1.24 3.62 0.000 0.00 0.00 0.00 0.02 0.05 1.48 4.57 0.01 63.53 0.01 99.9% 0.001 0.005
Cyclopentane 70.13 0.1821 19,193 3512.1 0.102 0.20 3.22 9.42 0.000 0.00 0.00 0.00 0.07 0.16 3.84 11.89 0.03 199.67 0.06 99.9% 0.004 0.01
2,3 Dimethylbutane 86.18 0.2237 19,203 4392.9 0.022 0.05 1.05 3.07 0.000 0.00 0.00 0.00 0.02 0.04 1.25 3.87 0.01 53.87 0.01 99.9% 0.001 0.004
2 Methylpentane 86.18 0.2237 19,213 4395.2 0.002 0.00 0.10 0.28 0.000 0.00 0.00 0.00 0.00 0.00 0.11 0.35 0.00 4.90 0.00 99.9% 0.0001 0.0004
3 Methylpentane 86.18 0.2237 19,213 4398.2 0.011 0.03 0.53 1.53 0.000 0.00 0.00 0.00 0.01 0.02 0.62 1.94 0.00 26.97 0.01 99.9% 0.0006 0.002
Benzene 86.17 0.2237 19,504 3590.9 0.007 0.02 0.33 0.98 0.000 0.00 0.00 0.00 0.00 0.01 0.40 1.23 0.00 14.01 0.00 99.9% 0.0004 0.001
C6+ 86.17 0.2237 19,504 4403.8 0.007 0.02 0.33 0.98 0.179 0.88 7.84 27.47 0.06 0.17 4.90 15.19 0.03 211.92 0.05 99.9% 0.005 0.02
Methanol 32.04 0.0832 8,639 718.6 25 22.04 164.97 481.71 0.000 0.00 0.00 0.00 17.31 18.14 196.18 608.09 1.62 10,013.07 13.95 99.9% 0.196 0.61
Hydrogen Sulfide (ppmv) 34.08       0.088 1450 0.136% 1.08 3.16 4.00 0.001% 0.003 0.01 1.09 3.17 99.9% 0.001 0.003
Mercaptans (ppmv) 55.87       0.145 300 0.046% 0.60 1.76 0.00 0.00 0.00 0.00 0.60 1.76 99.9% 0.0006 0.002


Average MW 36.35 Average MW 17.56 Average MW 30.57 11.48 71,174.17 80.59 Total VOC: 0.38 1.19
Average Btu/scf 863.92 Average Btu/scf 929.26 Average Btu/scf 884.03


Heat Flow Potential to Emit


FRAC I THERMAL OXIDIZER POTENTIAL TO EMIT


LONE STAR NGL FRACTIONATORS LLC


Waste Stream Fuel Stream Total Stream







Annual Runtime (hrs/yr) 8760 8760 8760
Annual Average flowrate (scf) 6,000 3,200 9,200 TO
Hourly Max flowrate (scf) 9,000 4,000 13,000 Annual Destruction


Molecular Density Component Component Hourly Annual Hourly Annual Hourly Annual Hourly Annual Flow Efficiency Hourly Annual
Component Weight (lb/scf) LHV (Btu/lb) LHV (Btu/scf) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) mol% wt% (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (MMscf/yr) (%) (lb/hr) (T/yr)


CO2 44.01 0.1143 0 0 32.574 39.44 405.56 1,184.23 1.467 3.68 16.80 58.87 23.00 33.12 491.93 1,524.84 0.00 0.00 18.54 0% 491.93 1,524.84
Nitrogen 28.01 0.0727 0 0 4.766 3.67 24.04 70.18 1.365 2.18 6.33 22.19 3.72 3.41 32.22 99.87 0.00 0.00 3.00 0% 32.22 99.87
Oxygen 32.00 0.0831 0 0 0.000 0.00 0.00 0.00 0.232 0.42 1.41 4.93 0.07 0.07 0.81 2.51 0.00 0.00 0.06 0% 0.81 2.51
Methane 16.04 0.0416 21,504 911 2.496 1.10 4.13 12.06 92.961 84.95 141.53 495.91 30.33 15.92 86.20 267.18 3.59 22,246.73 24.44 99.9% 0.09 0.27
Ethane 30.07 0.0781 20,551 1634 25.430 21.04 147.81 431.59 2.613 4.48 13.97 48.96 18.41 18.11 183.79 569.70 3.91 24,218.42 14.84 99.9% 0.18 0.57
Propane 44.10 0.1145 19,934 2353 7.637 9.27 95.46 278.74 0.692 1.74 7.96 27.88 5.50 7.93 118.09 366.04 1.68 10,419.41 4.43 99.9% 0.12 0.37
I-Butane 58.12 0.1509 19,614 3094 0.629 1.01 13.66 39.88 0.195 0.64 3.89 13.63 0.50 0.94 18.48 57.27 0.20 1,233.90 0.40 99.9% 0.02 0.06
N-Butane 58.12 0.1509 19,673 3101 1.291 2.06 28.04 81.86 0.175 0.58 3.50 12.26 0.95 1.80 35.35 109.57 0.38 2,365.95 0.76 99.9% 0.04 0.11
I-Pentane 72.15 0.1873 19,454 3698 0.000 0.00 0.00 0.00 0.066 0.27 2.04 7.14 0.02 0.05 1.17 3.63 0.01 60.65 0.02 99.9% 0.001 0.004
N-Pentane 72.15 0.1873 21,706 3709 0.000 0.00 0.00 0.00 0.045 0.18 1.38 4.83 0.01 0.03 0.79 2.46 0.01 41.16 0.01 99.9% 0.001 0.002
2,2 Dimethylbutane 86.18 0.2237 19,203 4384 0.026 0.06 1.24 3.62 0.000 0.00 0.00 0.00 0.02 0.05 1.48 4.57 0.01 63.53 0.01 99.9% 0.001 0.005
Cyclopentane 70.13 0.1821 19,193 3512.1 0.102 0.20 3.22 9.42 0.000 0.00 0.00 0.00 0.07 0.16 3.84 11.89 0.03 199.67 0.06 99.9% 0.004 0.01
2,3 Dimethylbutane 86.18 0.2237 19,203 4392.9 0.022 0.05 1.05 3.07 0.000 0.00 0.00 0.00 0.02 0.04 1.25 3.87 0.01 53.87 0.01 99.9% 0.001 0.004
2 Methylpentane 86.18 0.2237 19,213 4395.2 0.002 0.00 0.10 0.28 0.000 0.00 0.00 0.00 0.00 0.00 0.11 0.35 0.00 4.90 0.00 99.9% 0.0001 0.0004
3 Methylpentane 86.18 0.2237 19,213 4398.2 0.011 0.03 0.53 1.53 0.000 0.00 0.00 0.00 0.01 0.02 0.62 1.94 0.00 26.97 0.01 99.9% 0.0006 0.002
Benzene 86.17 0.2237 19,504 3590.9 0.007 0.02 0.33 0.98 0.000 0.00 0.00 0.00 0.00 0.01 0.40 1.23 0.00 14.01 0.00 99.9% 0.0004 0.001
C6+ 86.17 0.2237 19,504 4403.8 0.007 0.02 0.33 0.98 0.179 0.88 7.84 27.47 0.06 0.17 4.90 15.19 0.03 211.92 0.05 99.9% 0.005 0.02
Methanol 32.04 0.0832 8,639 718.6 25 22.04 164.97 481.71 0.000 0.00 0.00 0.00 17.31 18.14 196.18 608.09 1.62 10,013.07 13.95 99.9% 0.196 0.61
Hydrogen Sulfide (ppmv) 34.08       0.088 1450 0.136% 1.08 3.16 4.00 0.001% 0.003 0.01 1.09 3.17 99.9% 0.001 0.003
Mercaptans (ppmv) 55.87       0.145 300 0.046% 0.60 1.76 0.60 1.76 99.9% 0.0006 0.002


Average MW 36.35 Average MW 17.56 Average MW 30.57 11.48 71,174.17 80.59 Total VOC: 0.38 1.19
Average Btu/scf 863.92 Average Btu/scf 929.26 Average Btu/scf 884.03


Heat Flow Potential to Emit


FRAC II THERMAL OXIDIZER POTENTIAL TO EMIT


LONE STAR NGL FRACTIONATORS LLC


Waste Stream Fuel Stream Total Stream







SLOP WATER TANKS  







Variable Description Units Value
LT total loss = Ls + Lw lb/yr


LS standing loss = 365 Vv Wv Ke Ks lb/yr


LW working loss = 0.001 Mv Pv Q Kn Kp lb/yr


LH working loss = 0.001 Mv Pmax Qh lb/hr


Roof Construction Cone


DPb Breather vent pressure range psi 0


DPv Daily Vapor pressure range psi 0


I Solar insolation factor Btu/ft2-day 1351
PA Atmospheric Pressure psia 14.7


T Annual Average Temperature °F 68.3
TAX Daily Maximum Ambient Temperature °R 539.1


TAN Daily Minimum Ambient Temperature °R 517.4


DTA Daily average ambient temperature range °R 21.7


Kp Product factor 1


PMAX PVA Mv D H/L a DTv Hvo Vv TLA Wv Ke Ks Kn LS LW LT LH


Maximum 
Hourly Vapor 


Pressure
@ 95 °F


(psia)a


Annual 
Average 
Vapor 


Pressure
@ 68 °F


(psia)


Vapor 
Molecular 


Weight
Tank Type
(VFR/HZ)


Tank 
Diameter 


(ft)


Tank 
Height/ 
Length


(ft)


Tank 
Capacity


(bbl)
Paint 
Color


Paint Solar 
Absorbance 


Factor


Daily 
Vapor 
Temp. 
Range


°F


Vapor 
Space 


Outage
(ft)


Vapor 
Space 


Volume
(ft3)


Daily 
Average 
Liquid 
Surface 
Temp


°R


Vapor 
Density
(lb/ft3)


Vapor 
Space 


Expan. 
Factor


Vented 
Vapor Sat. 


Factor


Maximum 
Hourly 


Throughput
(bbl/hr)


Annual 
Throughput


(bbl/yr)
Turnover 


Factor


Standing 
Loss


(lb/yr)


Working 
Loss


(lb/yr)
Total Loss


(ton/yr)


Total 
Loss


(lb/hr)


2.5SV19.006 Slop Water 0.98 0.42 18.32 VFR 11.5 16 296 White 0.17 22.05 8.12 843.4 530.1 0.00135 0.0416 0.85 10 1,252,000 0.17 14.7 1673.9 0.844 0.18


1SV19.006 Slop Water 0.98 0.42 18.32 VFR 11.5 16 296 White 0.17 22.05 8.12 843.4 530.1 0.00135 0.0416 0.85 10 601,000 0.18 14.7 839.1 0.427 0.18


1SV19.001 Slop Water 0.98 0.42 18.32 VFR 8 17 122 White 0.17 22.05 8.58 431.4 530.1 0.00135 0.0416 0.84 10 601,000 0.17 7.4 799.0 0.403 0.18


2SV19.006 Slop Water 0.98 0.42 18.32 VFR 11.5 16 296 White 0.17 22.05 8.12 843.4 530.1 0.00135 0.0416 0.85 10 601,000 0.18 14.7 839.1 0.427 0.18


2SV19.001 Slop Water 0.98 0.42 18.32 VFR 8 17 122 White 0.17 22.05 8.58 431.4 530.1 0.00135 0.0416 0.84 10 601,000 0.17 7.4 799.0 0.403 0.18


a Vapor pressure of slop water was estimated using Antoine's equation as a liquid mixture of 95% water and 5% methanol to determine worst-case emissions.


STORAGE TANKS POTENTIAL TO EMIT


LONE STAR NGL FRACTIONATORS LLC


Tank Number Material


Q







SLOP WATER LOADING  







Sample Calculations for Loading:


     LL = Loading Loss (lb/Mgal) = 12.46 * (S, Saturation Factor) * (P, vapor pressure in psia) * (M, molecular weight) / (T, temperature in °R)


     Loading Loss = 12.46 * (1.5 ) * (0.98 psia) * (18 lb/lbmol) / (530 °R)  = 0.584 lb/Mgal


     Hourly Emissions = (Hourly Loading Losses, lb/hr) * (VOC fraction) 
     Hourly Emissions = (7.27 lb/hr) * (3.93%)  = 0.29 lb/hr


     Annual Emissions = (Annual Loading Loss, lb/yr) * (VOC fraction) / (2,000 lb/T)
     Annual Emissions = (13292 lb/yr) * (3.93%) / (2,000 lb/T)  =  0.261 T/yr


Facility ID 
Number (FIN) Facility Name


Emission Point 
Number (EPN)


Emission 
Point Name S M


P (Maximum 
Hourly @     


95 °F)
(psia)


P (Annual 
Average @   


68 °F)
(psia)


Maximum 
Hourly LL


(lb/Mgal)


Average 
Annual LL


(lb/Mgal)


Hourly 
Throughput 
(Mgal/hr)


Annual 
Throughput 
(Mgals/yr)


Hourly 
Loading 


Losses (lb/hr)


Annual 
Loading Loss 


(lb/yr)


Vapor VOC 
Content
(wt %)


Hourly VOC 
Emissions 


(lb/hr)


Annual VOC 
Emissions 


(T/yr)


2.5SV19.006L
Export Frac Slop 


Water Truck 
Loading


2.5SV19.006L Loading Rack 1.45 18 0.98 0.42 0.584 0.263 12.4 52,584 7.27 13,845 3.93% 0.29 0.272


1SV19.006L
Frac I Slop Water 


Truck Loading
1SV19.006L Loading Rack 1.45 18 0.98 0.42 0.584 0.263 12.4 50,484 7.27 13,292 3.93% 0.29 0.261


2SV19.006L
Frac II Slop Water 


Truck Loading
2SV19.006L Loading Rack 1.45 18 0.98 0.42 0.584 0.263 12.4 50,484 7.27 13,292 3.93% 0.29 0.261


SLOP WATER TRUCK LOADING POTENTIAL TO EMIT


Emission calculation methodology is from AP-42, Chapter 5, Equation 1, dated June 2008.  Material properties are based on a liquid composition of 5 vol% methanol and 95 vol% water (which is equivalent to 4 wt% methanol and 96 wt% water), as a 
worst-case composition.   A TANKS 4.09d simulation was performed to estimate the vapor composition, which is almost identical to the liquid composition (96.07 wt% water and 3.93 wt% methanol). Hourly throughput assumes that the entire tank could 
be loaded out in a single hour.


LONE STAR NGL FRACTIONATORS LLC







FUGITIVES  







Maximum
Emission Operating VOC Reduction


Number of Factors a Hours Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 66 0.00992 8,760 5% 0.0328 0.1435 0% 0.0328 0.1435
Gas (Ethane) 533 0.00992 8,760 1% 0.0529 0.2316 0% 0.0529 0.2316
Gas (Propane) 781 0.00992 8,760 100% 7.7442 33.9194 97% 0.2323 1.0176
Gas (Propylene) 762 0.00992 8,760 100% 7.5570 33.0996 97% 0.2267 0.9930
Gas (Butane) 535 0.00992 8,760 100% 5.3109 23.2619 97% 0.1593 0.6979
Gas (Isobutane) 1,098 0.00992 8,760 100% 10.8909 47.7023 97% 0.3267 1.4311
Light Liquid (Methanol) 13 0.0055 8,760 100% 0.0713 0.3125 97% 0.0021 0.0094
Light Liquid (Natural Gasoline) 613 0.0055 8,760 100% 3.3726 14.7722 97% 0.1012 0.4432
Light Liquid (NGL) 1,304 0.0055 8,760 80% 5.7387 25.1354 97% 0.1722 0.7541
Water/Oil 113 0.000216 8,760 100% 0.0245 0.1071 0% 0.0245 0.1071
Heavy Liquid 1,182 0.0000185 8,760 100% 0.0219 0.0957 0% 0.0219 0.0957


Relief Valvesd


Gas (Natural Gas) 4 0.0194 8,760 5% 0.0039 0.0170 100% 0.0000 0.0000
Gas (Ethane) 5 0.0194 8,760 1% 0.0010 0.0042 100% 0.0000 0.0000
Gas (Propane) 1 0.0194 8,760 100% 0.0194 0.0850 100% 0.0000 0.0000
Gas (Propylene) 4 0.0194 8,760 100% 0.0776 0.339888 100% 0.0000 0.0000
Gas (Butane) 4 0.0194 8,760 100% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Isobutane) 4 0.0194 8,760 100% 0.0776 0.3399 100% 0.0000 0.0000
Light Liquid (Methanol) 0 0.0165 8,760 100% 0.0000 0.0000 100% 0.0000 0.0000
Light Liquid (Natural Gasoline) 9 0.0165 8,760 100% 0.1485 0.6504 100% 0.0000 0.0000
Light Liquid (NGL) 31 0.0165 8,760 80% 0.4092 1.7923 100% 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100% 0.0618 0.2707 0% 0.0618 0.2707
Heavy Liquid 23 0.0000683 8,760 100% 0.0016 0.0069 0% 0.0016 0.0069


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5% 0.0000 0.0000 0% 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100% 0.0388 0.1699 95% 0.0019 0.0085
Gas (Isobutane) 3 0.0194 8,760 100% 0.0582 0.2549 95% 0.0029 0.0127


Pump Seals e


Gas (Natural Gas) 0 0.00529 8,760 5% 0.0000 0.0000 0% 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1% 0.0003 0.0014 0% 0.0003 0.0014
Gas (Propane) 6 0.00529 8,760 100% 0.0317 0.1390 93% 0.0022 0.0097
Gas (Propylene) 4 0.00529 8,760 100% 0.0212 0.0927 93% 0.0015 0.0065
Gas (Butane) 10 0.00529 8,760 100% 0.0529 0.2317 93% 0.0037 0.0162
Gas (Isobutane) 6 0.00529 8,760 100% 0.0317 0.1390 93% 0.0022 0.0097
Light Liquid (Methanol) 2 0.02866 8,760 100% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Natural Gasoline) 6 0.02866 8,760 100% 0.1720 0.7532 93% 0.0120 0.0527
Light Liquid (NGL) 7 0.02866 8,760 80% 0.1605 0.7030 93% 0.0112 0.0492
Water/Oil 2 0.000052 8,760 100% 0.0001 0.0005 0% 0.0001 0.0005
Heavy Liquid 13 0.00113 8,760 100% 0.0147 0.0643 0% 0.0147 0.0643


Connectorsf


Gas (Natural Gas) 131 0.00044 8,760 5% 0.0029 0.0126 0% 0.0029 0.0126
Gas (Ethane) 1,731 0.00044 8,760 1% 0.0076 0.0334 0% 0.0076 0.0334
Gas (Propane) 2,858 0.00044 8,760 100% 1.2575 5.5077 97% 0.0377 0.1652
Gas (Propylene) 2,425 0.00044 8,760 100% 1.0671 4.6738 97% 0.0320 0.1402
Gas (Butane) 1,830 0.00044 8,760 100% 0.8053 3.5270 97% 0.0242 0.1058
Gas (Isobutane) 3,253 0.00044 8,760 100% 1.4314 6.2693 97% 0.0429 0.1881
Light Liquid (Methanol) 113 0.000463 8,760 100% 0.0522 0.2285 97% 0.0016 0.0069
Light Liquid (Natural Gasoline) 1,717 0.000463 8,760 100% 0.7952 3.4829 97% 0.0239 0.1045
Light Liquid (NGL) 3,531 0.000463 8,760 80% 1.3079 5.7286 97% 0.0392 0.1719
Water/Oil 186 0.000243 8,760 100% 0.0453 0.1983 30% 0.0317 0.1388
Heavy Liquid 3,225 0.0000165 8,760 100% 0.0532 0.2330 30% 0.0372 0.1631


Other g


Gas (Natural Gas) 6 0.0194 8,760 5% 0.0060 0.0264 0% 0.0060 0.0264
Gas (Ethane) 63 0.0194 8,760 1% 0.0123 0.0539 0% 0.0123 0.0539
Gas (Propane) 96 0.0194 8,760 100% 1.8565 8.1316 97% 0.0557 0.2439
Gas (Propylene) 77 0.0194 8,760 100% 1.4949 6.5476 97% 0.0448 0.1964
Gas (Butane) 55 0.0194 8,760 100% 1.0609 4.6467 97% 0.0318 0.1394
Gas (Isobutane) 130 0.0194 8,760 100% 2.5316 11.0886 97% 0.0759 0.3327
Light Liquid (Methanol) 0 0.0165 8,760 100% 0.0000 0.0000 0% 0.0000 0.0000
Light Liquid (Natural Gasoline) 61 0.0165 8,760 100% 1.0048 4.4011 97% 0.0301 0.1320
Light Liquid (NGL) 92 0.0165 8,760 80% 1.2140 5.3173 97% 0.0364 0.1595
Water/Oil 6 0.0309 8,760 100% 0.1920 0.8410 0% 0.1920 0.8410
Heavy Liquid 63 0.0000683 8,760 100% 0.0043 0.0190 0% 0.0043 0.0190


Gas (Natural Gas): 0.0417 0.1825
Gas (Ethane): 0.0731 0.3202


Gas (Propane): 0.3280 1.4365
Gas (Propylene): 0.3070 1.3446


Gas (Butane): 0.2190 0.9593
Gas (Isobutane): 0.4508 1.9743


Light Liquid (Gasoline): 0.1672 0.7324
Light Liquid (Y-Grade: 0.2591 1.1346


Light Liquid (Water/Oil): 0.3101 1.3581
Heavy Liquid: 0.0797 0.3491


TOTAL: 2.24 9.83


a


b Hourly VOC emissions are calculated as follows:


(66 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 0% reduction credit) = 0.0328 lb/hr


c Annual VOC emission rates are calculated as follows:
(0.0328 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.1435 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


FRAC I PLANT PIPING FUGITIVES POTENTIAL TO EMIT


LONE STAR NGL FRACTIONATORS LLC


PTE VOC


Fugitive Emission Factors and Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  The emission factors are for total hydrocarbon.  Reduction 
credit is for a 28LAER monitoring program.  TCEQ-derived factors for SOCMI without ethylene are used for the product and refrigerant streams, when available; factors for oil and gas facilities are used for the 
natural gas, NGL, water/oil, and heavy liquid streams; and factors for petroleum marketing are used for the Natural Gasoline streams.


Uncontrolled
PTE VOC


Leakless pumps are not included in the pump count.







Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 56 0.00992 8,760 5.00% 0.00% 0.0278 0.1217 0% 0.0278 0.1217
Gas (Ethane) 452 0.00992 8,760 1.00% 0.00% 0.0448 0.1964 0% 0.0448 0.1964
Gas (Propane) 716 0.00992 8,760 100.00% 0.00% 7.1027 31.1099 97% 0.2131 0.9333
Gas (Propylene) 487 0.00992 8,760 100.00% 0.00% 4.8310 21.1600 97% 0.1449 0.6348
Gas (Butane) 570 0.00992 8,760 100.00% 0.00% 5.6544 24.7663 97% 0.1696 0.7430
Gas (Isobutane) 693 0.00992 8,760 100.00% 0.00% 6.8746 30.1106 97% 0.2062 0.9033
Light Liquid (Methanol) 10 0.0055 8,760 100.00% 0.00% 0.0550 0.2409 97% 0.0017 0.0072
Light Liquid (Natural Gasoline) 395 0.0055 8,760 100.00% 0.71% 2.1725 9.5156 97% 0.0652 0.2855
Light Liquid (Y-Grade) 816 0.0055 8,760 80.00% 1.25% 3.5904 15.7260 97% 0.1077 0.4718
Water/Oil 35 0.000216 8,760 100.00% 0.00% 0.0076 0.0331 0% 0.0076 0.0331
Heavy Liquid 2005 0.0000185 8,760 100.00% 0.00% 0.0371 0.1625 0% 0.0371 0.1625


Relief Valves d


Gas (Natural Gas) 4 0.0194 8,760 5.00% 0.00% 0.0039 0.0170 100% 0.0000 0.0000
Gas (Ethane) 4 0.0194 8,760 1.00% 0.00% 0.0008 0.0034 100% 0.0000 0.0000
Gas (Propane) 4 0.0194 8,760 100.00% 0.00% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Propylene) 6 0.0194 8,760 100.00% 0.00% 0.1164 0.5098 100% 0.0000 0.0000
Gas (Butane) 4 0.0194 8,760 100.00% 0.00% 0.0776 0.3399 100% 0.0000 0.0000
Gas (Isobutane) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 100% 0.0000 0.0000
Light Liquid (Methanol) 2 0.0165 8,760 100.00% 0.00% 0.0330 0.1445 100% 0.0000 0.0000
Light Liquid (Natural Gasoline) 0 0.0165 8,760 100.00% 0.71% 0.0000 0.0000 100% 0.0000 0.0000
Light Liquid (Y-Grade) 12 0.0165 8,760 80.00% 1.25% 0.1584 0.6938 100% 0.0000 0.0000
Water/Oil 0 0.0309 8,760 100.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Heavy Liquid 54 0.0000683 8,760 100.00% 0.00% 0.0037 0.0162 0% 0.0037 0.0162


Compressor Seals
Gas (Natural Gas) 0 0.0194 8,760 5.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Gas (Propylene) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 95% 0.0019 0.0085
Gas (Isobutane) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 95% 0.0019 0.0085


Pump Seals d


Gas (Natural Gas) 0 0.00529 8,760 5.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Gas (Ethane) 6 0.00529 8,760 1.00% 0.00% 0.0003 0.0014 0% 0.0003 0.0014
Gas (Propane) 6 0.00529 8,760 100.00% 0.00% 0.0317 0.1390 93% 0.0022 0.0097
Gas (Propylene) 4 0.00529 8,760 100.00% 0.00% 0.0212 0.0927 93% 0.0015 0.0065
Gas (Butane) 10 0.00529 8,760 100.00% 0.00% 0.0529 0.2317 93% 0.0037 0.0162
Gas (Isobutane) 6 0.00529 8,760 100.00% 0.00% 0.0317 0.1390 93% 0.0022 0.0097
Light Liquid (Methanol) 2 0.02866 8,760 100.00% 0.00% 0.0573 0.2511 93% 0.0040 0.0176
Light Liquid (Natural Gasoline) 6 0.02866 8,760 100.00% 0.71% 0.1720 0.7532 93% 0.0120 0.0527
Light Liquid (Y-Grade) 7 0.02866 8,760 80.00% 1.25% 0.1605 0.7030 93% 0.0112 0.0492
Water/Oil 2 0.000052 8,760 100.00% 0.00% 0.0001 0.0005 0% 0.0001 0.0005
Heavy Liquid 13 0.00113 8,760 100.00% 0.00% 0.0147 0.0643 0% 0.0147 0.0643


Connectors
Gas (Natural Gas) 111 0.00044 8,760 5.00% 0.00% 0.0024 0.0107 0% 0.0024 0.0107
Gas (Ethane) 1,474 0.00044 8,760 1.00% 0.00% 0.0065 0.0284 0% 0.0065 0.0284
Gas (Propane) 2,068 0.00044 8,760 100.00% 0.00% 0.9100 3.9858 97% 0.0273 0.1196
Gas (Propylene) 1,216 0.00044 8,760 100.00% 0.00% 0.5350 2.3431 97% 0.0160 0.0703
Gas (Butane) 1,651 0.00044 8,760 100.00% 0.00% 0.7264 3.1817 97% 0.0218 0.0955
Gas (Isobutane) 2,212 0.00044 8,760 100.00% 0.00% 0.9731 4.2620 97% 0.0292 0.1279
Light Liquid (Methanol) 74 0.000463 8,760 100.00% 0.00% 0.0344 0.1505 97% 0.0010 0.0045
Light Liquid (Natural Gasoline) 1,197 0.000463 8,760 100.00% 0.71% 0.5540 2.4267 97% 0.0166 0.0728
Light Liquid (Y-Grade) 2,146 0.000463 8,760 80.00% 1.25% 0.7950 3.4819 97% 0.0238 0.1045
Water/Oil 70 0.000243 8,760 100.00% 0.00% 0.0171 0.0749 30% 0.0120 0.0524
Heavy Liquid 6,780 0.0000165 8,760 100.00% 0.00% 0.1119 0.4900 30% 0.0783 0.3430


Other e


Gas (Natural Gas) 5 0.0194 8,760 5.00% 0.00% 0.0049 0.0212 0% 0.0049 0.0212
Gas (Ethane) 51 0.0194 8,760 1.00% 0.00% 0.0099 0.0433 0% 0.0099 0.0433
Gas (Propane) 68 0.0194 8,760 100.00% 0.00% 1.3192 5.7781 97% 0.0396 0.1733
Gas (Propylene) 40 0.0194 8,760 100.00% 0.00% 0.7760 3.3989 97% 0.0233 0.1020
Gas (Butane) 46 0.0194 8,760 100.00% 0.00% 0.8924 3.9087 97% 0.0268 0.1173
Gas (Isobutane) 74 0.0194 8,760 100.00% 0.00% 1.4356 6.2879 97% 0.0431 0.1886
Light Liquid (Methanol) 0 0.0165 8,760 100.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Light Liquid (Natural Gasoline) 41 0.0165 8,760 100.00% 0.71% 0.6765 2.9631 97% 0.0203 0.0889
Light Liquid (Y-Grade) 31 0.0165 8,760 80.00% 1.25% 0.4092 1.7923 97% 0.0123 0.0538
Water/Oil 0 0.0309 8,760 100.00% 0.00% 0.0000 0.0000 0% 0.0000 0.0000
Heavy Liquid 448 0.0000683 8,760 100.00% 0.00% 0.0306 0.1340 0% 0.0306 0.1340


Gas (Natural Gas): 0.0351 0.1536
Gas (Ethane): 0.0615 0.2695


Gas (Propane): 0.2822 1.2359
Gas (Propylene): 0.1877 0.8220


Gas (Butane): 0.2219 0.9719
Gas (Isobutane): 0.2827 1.2380


Light Liquid (Gasoline): 0.1141 0.4999
Light Liquid (Y-Grade): 0.1551 0.6792


Light Liquid (Water/Oil): 0.0196 0.0860
Heavy Liquid: 0.1644 0.7200


TOTAL: 1.53 6.71


a


b Hourly VOC emissions are calculated as follows:
(56 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 0% reduction credit) = 0.0278 lb/hr


c Annual VOC emission rates are calculated as follows:
(0.0278 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.1217 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves


Leakless pumps are not included in the pump count.


FRAC II PLANT PIPING FUGITIVES POTENTIAL TO EMIT


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled
PTE VOC PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak 
Fugitives, dated July 2011. The emission factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.







Maximum Maximum
Emission Operating VOC Benzene Reduction


Number of Factors a Hours Content Content Hourly b Annual c Credit a Hourly b Annual c


Component/Stream Components (lb/hr-component) (hr/yr) (%) (%) (lb/hr) (T/yr) (%) (lb/hr) (T/yr)


Valves
Gas (Natural Gas) 84 0.00992 8,760 5.00% 0.00% 0.0417 0.1825 0% 0.0417 0.1825
Gas (Ethane) 678 0.00992 8,760 1.00% 0.00% 0.0673 0.2946 0% 0.0673 0.2946
Gas (Propane) 993 0.00992 8,760 100.00% 0.00% 9.8506 43.1455 97% 0.2955 1.2944
Water/Oil 144 0.000216 8,760 100.00% 0.00% 0.0311 0.1362 0% 0.0311 0.1362
Heavy Liquid 1503 0.0000185 8,760 100.00% 0.00% 0.0278 0.1218 0% 0.0278 0.1218


Relief Valves d


Gas (Natural Gas) 6 0.0194 8,760 5.00% 0.00% 0.0058 0.0255 100% 0.0000 0.0000
Gas (Ethane) 6 0.0194 8,760 1.00% 0.00% 0.0012 0.0051 100% 0.0000 0.0000
Gas (Propane) 2 0.0194 8,760 100.00% 0.00% 0.0388 0.1699 100% 0.0000 0.0000
Water/Oil 2 0.0309 8,760 100.00% 0.00% 0.0618 0.2707 0% 0.0618 0.2707
Heavy Liquid 23 0.0000683 8,760 100.00% 0.00% 0.0016 0.0069 0% 0.0016 0.0069


Compressor Seals
Gas (Propane) 1 0.0194 8,760 100.00% 0.00% 0.0194 0.0850 95% 0.0010 0.0042


Pump Seals d


Gas (Natural Gas) 2 0.00529 8,760 5.00% 0.00% 0.0005 0.0023 0% 0.0005 0.0023
Gas (Ethane) 9 0.00529 8,760 1.00% 0.00% 0.0005 0.0021 0% 0.0005 0.0021
Gas (Propane) 9 0.00529 8,760 100.00% 0.00% 0.0476 0.2085 93% 0.0033 0.0146
Water/Oil 3 0.000052 8,760 100.00% 0.00% 0.0002 0.0007 0% 0.0002 0.0007
Heavy Liquid 20 0.00113 8,760 100.00% 0.00% 0.0220 0.0965 0% 0.0220 0.0965


Connectors
Gas (Natural Gas) 209 0.00044 8,760 5.00% 0.00% 0.0046 0.0201 0% 0.0046 0.0201
Gas (Ethane) 2,768 0.00044 8,760 1.00% 0.00% 0.0122 0.0533 0% 0.0122 0.0533
Gas (Propane) 4,570 0.00044 8,760 100.00% 0.00% 2.0106 8.8065 97% 0.0603 0.2642
Water/Oil 298 0.000243 8,760 100.00% 0.00% 0.0724 0.3171 30% 0.0507 0.2220
Heavy Liquid 5,156 0.0000165 8,760 100.00% 0.00% 0.0851 0.3726 30% 0.0595 0.2608


Other e


Gas (Natural Gas) 8 0.0194 8,760 5.00% 0.00% 0.0073 0.0319 0% 0.0073 0.0319
Gas (Ethane) 77 0.0194 8,760 1.00% 0.00% 0.0148 0.0650 0% 0.0148 0.0650
Gas (Propane) 116 0.0194 8,760 100.00% 0.00% 2.2407 9.8143 97% 0.0672 0.2944
Water/Oil 8 0.0309 8,760 100.00% 0.00% 0.2318 1.0151 0% 0.2318 1.0151
Heavy Liquid 77 0.0000683 8,760 100.00% 0.00% 0.0052 0.0229 0% 0.0052 0.0229


Gas (Natural Gas): 0.0541 0.2368
Gas (Ethane): 0.0948 0.4150


Gas (Propane): 0.4264 1.8676
Light Liquid (Water/Oil): 0.3755 1.6446


Heavy Liquid: 0.1162 0.5089
TOTAL: 1.07 4.68


a


b Hourly VOC emissions are calculated as follows:
(84 components) * (0.00992 lb/hr-component) * (100% VOC) * (100% - 0% reduction credit) = 0.0417 lb/hr


c Annual VOC emission rates are calculated as follows:
(0.0417 lb/hr) * (8760 hr/yr) / (2,000 lb/T) = 0.1825 T/yr


d


e "Other" includes diaphragms, dump arms, hatches, instruments, meters, and polished rods and are assumed to have same control efficiency as valves.


Leakless pumps are not included in the pump count.


EXPORT FRAC PIPING FUGITIVES POTENTIAL TO EMIT


LONE STAR NGL FRACTIONATORS LLC


Uncontrolled
PTE VOC PTE VOC


Fugitive Emission Factors are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, dated October 2000.  Reduction Credits are per TCEQ Technical Guidance Document for Equipment Leak Fugitives, 
dated July 2011. The emission factors are for total hydrocarbon.  Reduction credit is for a 28LAER monitoring program.  TCEQ-derived factors for oil and gas facilities are used per TCEQ guidance.







30 TAC 106.261/262 EVALUATION  







EPN Description Propane Butanes Cyclopentane Pentanes n-Hexane Other Hexanes Benzene Methanol H2S


1FUG FRAC I Fugitives 0.02 0.01 - 0.01 8.25E-03 - - - -
2.5FUG Export FRAC Fugitives 0.02 1.55E-02 - 5.38E-03 1.10E-02 - - - -
2FUG FRAC II Fugitives 0.01 9.93E-03 - 3.97E-03 7.17E-03 - - - -


1SK25.001 Flare 4.39 5.84 - - - - - 0.02 -
1SK25.002 Frac I TO 0.02 3.83E-03 0.001 1.96E-03 - 8.36E-03 3.97E-04 0.20 1.09E-03
2SK25.002 Frac II TO 0.02 3.83E-03 0.001 1.96E-03 - 8.36E-03 3.97E-04 0.20 1.09E-03


1SV19.001, 1SV19.006,
2SV19.001, 2SV19.006, 


2.5SV19.006
Slop Water Tanks - - - - - - - 0.89 -


1SV19.006L, 2SV19.006L, 
2.5SV19.006L


Slop Water Loading - - - - - - - 0.86 -


4.48 5.88 1.67E-03 0.02 0.03 0.02 7.95E-04 2.16 2.17E-03


6 6 6 4.84 2.43 2.43 0.04 32.75 0.14
261(a)(2) 261(a)(2) 261(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2)


Yes Yes Yes Yes Yes Yes Yes Yes Yes


EPN Description Propane Butanes Cyclopentane Pentanes n-Hexane Other Hexanes Benzene Methanol H2S


1FUG FRAC I Fugitives 0.07 0.05 - 0.02 0.04 - - - -
2.5FUG Export FRAC Fugitives 0.09 0.07 - 0.02 0.05 - - - -
2FUG FRAC II Fugitives 0.06 0.04 - 0.02 0.03 - - - -


1SK25.001 Flare 5.59 9.63 - - - - - 0.016 -
1SK25.002 Frac I TO 0.12 0.06 1.89E-03 1.08E-03 - 0.03 0.001 0.61 0.003
2SK25.002 Frac II TO 0.12 0.06 1.89E-03 1.08E-03 - 0.03 0.001 0.61 0.003


1SV19.001, 1SV19.006,
2SV19.001, 2SV19.006, 


2.5SV19.006
Slop Water Tanks - - - - - - - 2.50 -


1SV19.006L, 2SV19.006L, 
2.5SV19.006L


Slop Water Loading - - - - - - - 0.79 -


6.05 9.90 3.77E-03 0.06 0.11 0.05 2.46E-03 4.53 0.006
10 10 10 5 5 5 5 5 5


261(a)(2) 261(a)(2) 261(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2) 262(a)(2)
Yes Yes Yes Yes Yes Yes Yes Yes Yes


aThe hourly limits under 106.262(a)(2) were calculated using the ACGIH TLV values and a distance of greater than 3,000 feet, which represents the distance from FRAC I TO to the nearest off-plant receptor. At 
3,000 feet, K=8.


In compliance?
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Total annual emission increase:


30 TAC 261/262 Limit (lb/hr)a
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Increase in Emission Rate, lb/hr







REGULATORY COMPLIANCE DISCUSSION 







Regulatory Compliance Discussion 
  


§§116.610, 116.615, and 116.620 
FRAC I and FRAC II Plants 


 
 
30 TAC 116.610 Applicability 
(a)(1)  The proposed standard permit registration results in criteria pollutant emissions 
that do not cause violations of NAAQS or regulation property line standards specified in 
Chapter 106.261, 111, 112, and 113.  This section states that any project that results in 
a net increase in emissions of air contaminants from the project other than carbon 
dioxide, water, nitrogen, methane, ethane, hydrogen, oxygen, or those for which a 
national ambient air quality standard has been established must meet the emission 
limitations of §106.261 of this title (relating to Facilities (Emission Limitations), unless 
otherwise specified by a particular standard permit. Please see the 106.261 compliance 
demonstration included at the end of this section.  
 
(a)(2)  The FRAC I and FRAC II plants meet the requirements of the current Standard 
Permit for Oil and Gas Facilities effective September 4, 2000.   
 
(a)(3)  All potentially applicable NSPS standards are addressed below: 
 
40 CFR 60, Subpart Db: Applicable.  The FRAC I and FRAC II natural-gas fired hot oil 
heaters are subject to the NOx emission limitation of this subpart of 0.01 lb/MMBtu.  
These updates do not affect the hot oil heaters.  The hot oil heaters will continue to 
comply with the requirements of Subpart Db.  
 
40 CFR 60, Subpart Dc: Applicable.  The FRAC I and FRAC II natural-gas fired 
regeneration heaters are subject to recordkeeping and reporting requirements under 
Subpart Dc.  These updates do not affect the regeneration heaters.  The regeneration 
heaters will continue to comply with the requirements of Subpart Dc.  
  
40 CFR 60, Subpart Kb: Not Applicable.  This subpart refers to performance standards 
for VOC liquid storage vessels greater than 75 m3 (19,813 gallons, or 471.74 bbl) 
constructed after July 23, 1984.  The slop water tanks are the only tanks addressed in 
this modification.  The slop water tanks have a capacity less than 75 m3, and are 
therefore not subject to this subpart.  
 
40 CFR 60, Subpart KKK: Not Applicable.  The site commenced construction after the 
applicability date of August 23, 2011, and therefore, Subpart KKK does not apply.  
 
40 CFR 60, Subpart LLL: Not Applicable.  The site commenced construction after the 
applicability date of August 23, 2011, and therefore, Subpart LLL does not apply. 
 
40 CFR 60, Subpart IIII: Applicable.  The diesel engines at the site (2 generators and a 
firewater pump) commenced construction after July 11, 2005, and are subject to Subpart 
IIII.  These engines are all manufacturer-certified as compliant with Subpart IIII.   
 
40 CFR 60, Subpart OOOO: Applicable.  FRAC I and II commenced construction after 
the applicability date of this rule and are therefore subject to Subpart OOOO for fugitive 
sources of equipment leaks.  FRAC I and FRAC II will continue to comply with the 
applicable leak standards for onshore natural gas processing plants by the continuing to 
follow the TCEQ 28 LAER LDAR program, which is more stringent than the Subpart 
OOOO leak detection requirements.  







 
(a)(4)  The station is not, and will not be upon authorization, a major source of HAPs and 
is therefore not subject to 40 CFR Part 61.   
 
(a)(5)  All potentially applicable MACT standards are addressed below: 
 
40 CFR 63, Subpart HH: Not Applicable.  The Plant does not operate TEG dehydrators 
and is not subject to Subpart HH. 
 
40 CFR 63, Subpart HHH: Not Applicable.  The Plant is not a natural gas transmission 
and storage facility and is not subject to Subpart HHH. 
 
40 CFR 63, Subpart ZZZZ: Applicable.  The diesel engines at the site (2 generators and 
a firewater pump) are subject to Subpart ZZZZ but will continue to comply with this rule 
by complying with the requirements of NSPS Subpart IIII. 
 
40 CFR 63, Subpart JJJJJJ: Not Applicable.  The Plant utilizes gas-fired heaters, which 
are not subject to the requirements of this rule. 
 
(a)(6)  The site is subject to 30 TAC Chapter 101, Subchapter H, Division 3 related to the 
NOx Mass Emissions Cap and Trade Program since the site-wide NOx emission rate is 
greater than 10 tpy.  Lone Star will continue to comply with this program. 
 
(b)  Emissions increases due solely to this project do not constitute a new major source, 
or major modification under new source review requirements of the FCAA, Part C 
(Prevention of Significant Deterioration Review).  
 
(c)  This project does not circumvent by artificial limitations the requirements of 30 TAC 
116.110. 
 
(d)  The Plant is not subject to FCAA §112(g), 40 CFR 63 requirements, referenced in 
30 TAC Chapter 116 Subchapter C. 
 
 
30 TAC 116.615 General Conditions 
(1)  Emissions from this facility will comply with all applicable rules and regulations of the 
commission adopted under Texas Health and Safety Code, Chapter 382, and with the 
intent of the TCAA, including protection of health and property of the public. 
 
(2)  All representations with regard to construction plans, operating procedures, and 
maximum emission rates in this application for standard permit become conditions of the 
permit.  The executive director will notified of any changes to these representations no 
later than 30 days after the change. 
 
(3)  No changes authorized under this standard permit are to a facility that was 
previously permitted under 30 TAC 116.110.  Any modifications to previously permitted 
facilities are represented in this application. 
 
(4)  The modifications represented in this application are changes in representation from 
the previous permit application and do not require construction.   
 
(5)  The modifications represented in this application are changes in representation from 
the previous permit application and therefore will not have a “start-up” that would require 
notification. 
 







(6)  Sampling requirements.  Lone Star will comply with sampling requirements, if 
requested. 
 
(7)  Equivalency of methods. Not applicable.  There is no application for alternative 
methods in this registration. 
 
(8)  Recordkeeping. A copy of the standard permit and information and data sufficient to 
demonstrate applicability of and compliance with the standard permit will be maintained 
in a file at the plant site and made available upon request to representatives of the 
executive director, the EPA, or any other air pollution control program having jurisdiction. 
 
(9)  Maintenance of emission control.  Facilities covered by this standard permit will not 
be operated unless all air pollution emission capture and abatement equipment is 
maintained in good working order and operating properly.  Notification for emissions 
events and scheduled maintenance shall be made in accordance with 101.201 and 
101.211 (relating to Emissions Event Reporting and Recordkeeping Requirements; and 
Scheduled Maintenance, Startup, and Shutdown Reporting and Recordkeeping). 
 
(10)  Compliance with rules. The holder will comply with all rules, regulations, and orders 
of the commission issued in conformity with the TCAA and the conditions precedent to 
claiming of the standard permit. 
 
(11)  Lone Star will continue to comply with the distance determination requirements 
stated in this rule, as applicable. 
 
30 TAC 116.620 Installation and/or Modification of Oil and Gas Facilities 
(a) Emission specifications. 
(a)(1)  No venting or flaring of more than 0.3 long tons per day of total sulfur will be 
performed. 
 
(a)(2)  No emissions of total uncontrolled sulfur compounds will exceed 4 pounds per 
hour. 
 
(a)(3)  Not Applicable.  All vents emitting sulfur compounds other than SO2 will be at 
least 20 feet above ground level. 
 
(a)(4)  No new engines or engine modifications are proposed in this application. 
 
(a)(5)  Not Applicable.  The Plant does not operate a glycol dehydration unit. 
 
(a)(6)  Any combustion unit with a design maximum heat input greater than 40 MMBtu/hr 
shall not emit more than 0.06 lb NOx per MMBtu.  The hot oil heaters and regeneration 
heaters at this site have design maximum heat input greater than 40 million British 
thermal units (Btu) per hour and have NOx emission factors below this limit. 
 
(a)(7)  This section states that no facility which is less than 500 feet from the nearest 
offsite receptor shall be allowed to emit uncontrolled VOC process fugitive emissions 
equal to or greater than 10 tpy, but less than 25 tpy unless the equipment is inspected in 
accordance with subsection (C)(1) of this section.  The nearest off-plant receptor is 
greater than 500 feet from the Plant, and therefore this section does not apply. 
 
(a)(8)  This site is located more than 500 feet from the nearest off-site receptor and 
uncontrolled VOC emissions are greater than 25 tpy.  However, the site complies with 
the TCEQ’s 28 LAER LDAR program, which is more stringent than the program 
specified in Section (c)(1). 







 
(a)(9)  The nearest off-plant receptor is more than 500 feet from the Plant, and therefore 
this section does not apply. 
 
(a)(10)  The uncontrolled potential VOC emissions from the Plant’s fugitive equipment 
components are greater than 40 tpy. Therefore, the Plant will continue to meet the 
requirements of subsection (c)(2) under an LDAR program that satisfies the 
requirements of the TCEQ 28LAER program. Thus, the requirements of this rule are 
satisfied. 
 
(a)(11)  Not applicable.  This site will process sweet natural gas. 
 
(a)(12) Applicable. The flare at this site was designed in accordance with 40 CFR Part 
60.18, which meets the standard for minimum heating values of waste gas, maximum tip 
velocity, and pilot flame monitoring. 
 
(a)(13) Not Applicable. This project does not constitute a new major source, or major 
modification under new source review requirements of the FCAA, Part C (Prevention of 
Significant Deterioration Review).   
 
(a)(14)  Documentation shall be submitted as required to demonstrate compliance with 
applicable New Source Performance Standards (NSPS, 40 CFR Part 60). 
 
(a)(15)  Not applicable.  The facility is not a major source of HAPs and is not subject to 
40 CFR 61.   
 
(a)(16)  Documentation shall be submitted to demonstrate compliance with applicable 
maximum achievable control technology standards as listed under 40 CFR Part 63, 
promulgated by the EPA under FCAA, §112 or as listed in Chapter 113, Subchapter C of 
this title (relating to National Emissions Standards for Hazardous Air Pollutants for 
Source Categories (FCAA §112, 40 CFR Part 63)). 
 
(a)(17)  The proposed plant will result in emissions of criteria pollutants. These 
emissions will not cause violations of NAAQS or regulation property line standards 
specified in Chapter 111, 112, and 113.  Refer to the emission calculations section for 
the 30 TAC 106.261/262 compliance demonstration.  
 
(a)(18)  All combustion units at the Plant fire fuel gas containing less than 10 gr/100 dscf 
sulfur. 
 
(b) Control requirements 
(b)(1)  This rule requires floating roofs or equivalent controls on all storage tanks, other 
than pressurized tanks which meet 106.476 (relating to Pressurized Tanks or Tanks 
Vented to Control) unless the tank is less than 25,000 gallons in nominal size or the 
vapor pressure of the compound to be stored is less than 0.5 psia at maximum short-
term storage temperature. The storage tanks at the Plant have capacities less than 
25,000 gallons in nominal size, and therefore, this section does not apply.   
 
(b)(2)  The Plant does not have a glycol dehydration unit, and therefore, this section 
does not apply. 
 
(c) Inspection requirements 
(c)(1)  The Plant complies with the 28LAER LDAR program to satisfy the requirements 
of this rule. 
 







(c)(2)  Not applicable.  The Plant is not subject to (a)(9) and is therefore not subject to 
this section. 
 
(c)(3)  Not applicable.  The Plant is not subject to (a)(11) and is therefore not subject to 
this section. 
 
(d) Approved test methods 
(d)(1)  Lone Star will follow the testing method guidelines listed in this subsection, as 
applicable. 
 
(d)(2)  A Tutweiler analysis or equivalent can be used to verify that no significant 
quantity of H2S is present.  Note: there are no specific requirements to measure H2S 
concentrations under this standard permit. 
 
(d)(3)  Not applicable.  There are no condensers that are used as VOC control devices 
at the Plant.  
 
(e) Monitoring and recordkeeping requirements 
(e)(1)  Not applicable.  Subsection (a)(11) is not applicable.  Refer above for additional 
detail. 
 
(e)(2)  The Plant will continue to comply with the recordkeeping requirements under the 
existing LDAR program. 
 
(e)(3)  Not applicable.  The site will process sweet natural gas. 
  
(e)(4) Lone Star will continue to maintain the records in accordance with this 
requirement, as applicable. 
 
(e)(5)  Lone Star will continue to maintain the records in accordance with this 
requirement, as applicable. 
 
(e)(6) Lone Star will continue to record the production flow rates and total sulfur content 
of process vents, flares, and gas processing streams for the Plant. 
 
(e)(7)  Not applicable.  There are no ambient property line monitors associated with this 
standard permit. 
 
(e)(8)  All required records will be available to representatives of the agency, the EPA, or 
local air pollution control agencies upon request and will be kept for at least two years. 
 
§106.262 E=L/K 
30 TAC 106.261 and 106.262 Compliance Demonstration 
 
106.261(a)(2) and (a)(3) 
Emissions increases resulting from the minor changes in representation for the flare, 
thermal oxidizers, slop water tanks, and fugitive emissions were used to demonstrate 
compliance with the applicable emission limitations under 30 TAC 106.261/262.   
 
 
 
106.262 (a)(2)  E=L/K 
Emissions not subject to standards explicitly stated within the standard permit language 
found in 30 TAC 116.620 were used to demonstrate compliance with emission 
limitations under 30 TAC 106.262(a)(2) E=L/K emissions limits.  Total facility pounds per 







hour emission increases were tabulated for all applicable 102.262(a)(2) pollutants and 
are shown in the 106.261/262 evaluation provided in the emissions calculations section.  
A 30 TAC 106.261/262 compliance demonstration is provided for the emissions 
increases for all applicable pollutants.  
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1.0 INTRODUCTION 


Lone Star NGL Fractionators LLC (Lone Star) owns and operates natural gas liquids (NGL) fractionation 


facilities as part of the Mont Belvieu Gas Plant located at 9850 FM 1942, Baytown, Chambers County, 


Texas. The Mont Belvieu Gas Plant includes two existing NGL fractionation units identified as “FRAC I” 


and “FRAC II.” FRAC I and FRAC II and associated export systems are currently authorized under oil 


and gas Standard Permit No. 93813 under Title 30 of the Texas Administrative Code, Chapter 116, 


Subchapter F, Section 620 (30 TAC §116.620).  As discussed in this application, Lone Star requests a 


revision of Standard Permit 93813 to authorize proposed equipment and emission rate changes for the 


planned project described below. 


The Regulated Entity Number (RN) for the Lone Star FRAC I and FRAC II Plants is RN106018260.  The 


Customer Number (CN) is CN604309419.  Figure B-1 provided in Appendix B is an area map for the 


Mont Belvieu Gas Plant showing the fence line and surrounding area. Figure B-2 provided in Appendix B 


is a site layout showing the site locations of the FRAC I, FRAC II, and Export FRAC areas. 


 Project Description 


Lone Star plans to install new process piping equipment, install new process vessels, and make physical 


changes to internal components of certain existing process vessels to optimize NGL processes within the 


existing FRAC I, FRAC II, and export areas.  All proposed changes across all three areas are being 


authorized as one project as part of Lone Star’s conservative air permitting approach.  This combined 


“fractionation optimization” project will increase operating flexibility, improve processing capacities, and 


provide related economic benefits for Lone Star’s existing NGL fractionation operations in all three areas. 


All proposed permit emission limit changes are discussed below.  The only proposed physical changes 


with direct atmospheric emission rate increases will be installing new fugitive piping equipment (e.g., 


valves, pumps, and piping connector components that may leak over time).  This project will not include 


any new emission point sources (e.g., venting through a stack) or physical modifications to existing 


emission point sources.  However, emission rate increases are expected from certain existing 


“downstream” point sources because of operating changes to be implemented with the optimization 


project as supported by the new fugitive piping equipment and process vessel changes.  These 


downstream point sources will not be physically modified.  As part of Lone Star’s conservative air 


permitting approach, the expected downstream emission increases are calculated and evaluated as project-


related emission increases in this application. 







Oil and Gas Production Standard Permit Revision  Introduction 


Lone Star NGL Fractionators LLC 1-2 Burns & McDonnell 


Originally the export FRAC was designed to process propane from FRAC I to produce a higher grade of 


propane.  However, as part of this project the export FRAC will handle NGL to provide additional 


dehydration capacity and de-ethanizing for FRAC I and II.  This will provide a small additional capacity 


for those units.  The NGL from the export FRAC will be routed back to FRAC I and II for further 


fractionation into the constituent products as stated previously. 


 Proposed Permit Changes 


Lone Star requests the following revisions to Standard Permit No. 93813 consistent with the updated 


Table 1(a) emission rate summary table included in Appendix A and updated emission rate calculation 


tables included in Appendix C: 


1. Increase permitted hourly and annual fugitive emission rates for the FRAC I, FRAC II, and 


export areas to authorize installation of new equipment components as part of the fractionation 


optimization project.  The FRAC I, FRAC II, and export fugitive equipment emission units are 


identified as emission point numbers (EPNs) 1FUG, 2FUG, and 2.5FUG, respectively. These 


fugitive emissions increases are the only proposed physical changes associated with direct 


atmospheric emission rate increases. 


2. Increase permitted hourly and annual emission rates for the FRAC I and FRAC II Thermal 


Oxidizer (TO) units (EPNs: 1SK25.002 and 2SK25.002).  Each of these TO units is expected to 


receive increased fuel gas flows after the optimization project is completed, and the authorized 


emission rates from each unit need to be increased accordingly.  No physical changes will be 


made to either TO, so these are downstream emission increases. 


3. Increase permitted annual emission rates for the FRAC I MS Regen Heater, which is identified as 


Facility Identified Number (FIN) 1HR15.002.  This heater is expected to fire more fuel on an 


annual average basis after the optimization project is completed. This heater and the FRAC I Hot 


Oil Heater (FIN: 1HR15.001) both vent to atmosphere through a shared stack identified as EPN 


1HR15.  Permitted emission rates for the FRAC I Hot Oil Heater do not need to be updated, so 


the only permit limit update is for the FRAC I MS Regen Heater contribution to the stack 1HR15 


annual emission rates.  No physical changes will be made to either heater, so these are 


downstream emission increases. 


4. Increase permitted annual emission rates for the four amine storage tanks in FRAC I and FRAC II 


(EPNs: 1SV19.002, 1SV19.003, 2SV19.002, and 2SV19.003).  These tanks are expected to 


receive higher annual throughput rates with associated emission increases after the optimization 
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project is completed.  No physical changes will be made to any of these tanks, so these are 


downstream emission increases. 


5. Increase permitted hourly and annual emission rates for the flare (EPN: 1SK25.001) because a 


new refrigerant compressor will be installed in the export area.  The seal system on the new 


compressor will include a nitrogen purge that is expected to contain some propylene and other 


organic gasses, and the associated seal purge gas will be vented to the existing flare.  The organic 


compounds in the new compressor seal purge gas will be burned in the flare contributing an 


increase in associated combustion compound emission rates.  No physical changes will be made 


to the flare, so these are downstream emission increases. 


 Registration Fee 


The standard permit registration fee of $900 was submitted online via ePay. 
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2.0 PROCESS DESCRIPTION 


NGL feed enters each FRAC unit and passes through a closed loop amine unit.  The unit uses amine 


contactors to remove carbon dioxide (CO2) and hydrogen sulfide (H2S) from the NGL stream.  


Hydrocarbons (volatile organic compounds [VOC]) are absorbed in this process as well.  The saturated 


(rich) amine enters a flash tank where gaseous vapors are flashed and sent to an associated thermal 


oxidizer for combustion.  The liquid portion from the amine flash tank is routed to an amine regenerator, 


where heat from the FRAC’s hot oil system volatizes the remaining CO2, H2S, and VOC from the rich 


amine stream.  The lean amine is returned to the amine contactors for reuse while the waste gas from the 


amine regenerator is routed to the associated thermal oxidizer for combustion of H2S and VOC. 


From the amine unit, the NGL is routed through a molecular sieve dehydration unit, where the water 


content in the NGL is reduced.  A regeneration heater heats a small amount of natural gas that is slip-


streamed as needed to regenerate the sieve beds.  All gas is routed back into the system inlet.  There are 


two beds in the molecular sieve design, and only one bed is regenerated at a time.  The molecular sieve 


dehydration unit does not have vents to the atmosphere, and wet gas from the regenerated beds is routed 


back to the system. 


NGL leaving the dehydration unit is fed to a series of trayed columns for separation into constituent 


product gases.  The column contains a reboiler located at the bottom of the column that is heated by the 


FRAC’s hot oil system.  As the NGL enters the column in the middle, the reboiler vaporizes a portion of 


the feed to produce stripping vapors rising inside the column.  This stripping vapor rises up through the 


column contacting down-flowing liquids allowing for the fractionation of the liquids.  Vapor leaving the 


top of the column enters a condenser where heat is removed by a cooling medium and the vapor 


condensed.  Liquid is returned to the column as reflux to limit the loss of heavy components overhead. 


The product leaving the lower part of the column has the highest boiling point, whereas the hydrocarbon 


leaving the top of the column has the lowest boiling point.  The separated streams (ethane, propane, 


butanes, and natural gasoline) are sent via pipeline to off-site storage for pending sale to customers. 
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3.0 EMISSIONS SOURCES AND EMISSIONS DATA 


An updated TCEQ Table 1(a) for all emission sources authorized in Standard Permit No. 93813 is 


provided in Appendix A. This updated Table 1(a) includes the proposed new potential emission rates for 


all emission sources affected by this fractionation optimization project.  The following section describes 


the methods and key assumptions used to calculate the potential emissions for each source type affected 


by the project.  Detailed emission rate calculations for the affected sources are included in Appendix C. 


 Fugitive Emissions 


FRAC I, FRAC II, and export area potential fugitive emission increases from installing new 


piping/equipment components are estimated using the emission factors for Oil and Gas Production 


Operation provided in the TCEQ document “Air Permit Technical Guidance for Chemical Sources 


Fugitive Guidance” (APDG 6422, June 2018).  The control efficiencies are based on the 28LAER Leak 


Detection and Repair (LDAR) program. Detailed fugitive emissions calculations are provided in Tables 


C-4, C-5, and C-6 in Appendix C for fugitive emission unit EPNs 1FUG, 2FUG, and 2.5FUG, 


respectively. 


 Thermal Oxidizers 


The FRAC I and FRAC II Plant Thermal Oxidizers (EPNs 1SK25.002 and 2SK25.002) will operate with 


a destruction and removal efficiency (DRE) of 99.9% for VOC and H2S.  Combustion of natural gas fuel 


and waste gas in the TO results in emissions of CO, NOx, PM, SO2, and VOC.  Detailed calculations of 


the proposed new potential emissions rates for each unit are provided in Table C-7 in Appendix C.  These 


proposed new potential emission rates include expected project-related increases in fuel gas flow rates.  


Some technical improvements have also been made to these emission rate calculations that result in lower 


VOC emission rates compared to the current permitted VOC emission limits.  Note that Table C-7 


documents the new potential emissions for each Thermal Oxidizer unit because the two units have the 


same potential emission rates. 


 Flare 


The Plant Flare (EPN 1SK25.001) is air-assisted and receives waste gases generated by equipment in the 


FRAC I, FRAC II, and export areas.  This flare controls waste gas VOC emissions from normal 


operations, emergency process releases, and maintenance, startup, and shutdown (MSS) operations.  


Normal flaring emissions are authorized in Standard Permit No. 93813 and MSS flaring emissions are 


authorized separately under a permit by rule.  Table C-10 in Appendix C includes detailed calculations of 
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emission rate increases associated with a specific new normal operating waste gas stream (seal purge gas 


from a new refrigeration compressor in the export area) being added to the flare. 


 Amine Storage Tanks 


The FRAC I and FRAC II units include a total of four amine storage tanks (EPNs 1SV19.002 and 


1SV19.003 in FRAC I, and 2SV19.002 and 2SV19.003 in FRAC II).  Amine Storage Tanks EPN 


1SV19.002 and EPN 2SV19.002 are 195-barrel capacity fixed roof tanks.  Amine Storage Tanks EPN 


1SV19.003 and EPN 2SV19.003 are 881-barrel capacity fixed roof tanks.  The amine liquid in each tank 


has very low organic vapor pressure, but insignificant emission increases are expected due to project-


related annual throughput increases. Detailed calculations of the new potential emission rates for each 


amine tank are provided in Table C-8 in Appendix C. 


 Hot Oil Heater and MS Regen Heater Combined SCR 


The FRAC I Hot Oil Heater and FRAC I Regeneration Heater share a common stack (EPN 1HR15) and 


NOx emissions are controlled by a shared Selective Catalytic Reduction (SCR) system on that common 


stack.  The Hot Oil Heater has a maximum heat input rating of 283 MMBtu/hr.  The MS Regen Heater is 


rated at 55 MMBtu/hr.  Detailed calculations of the new potential emission rates for the FRAC I MS 


Regen Heater are included in Table C-9 in Appendix C.  Table C-9 documents how the new potential 


emissions from the Regeneration Heater are combined with the existing potential emission rates from the 


FRAC I Hot Oil Heater to establish the combined new stack EPN 1HR15 emission rates although the Hot 


Oil Heater emissions are not being increased with this project.
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4.0 REGULATORY APPLICABILITY 


Potentially applicable state and federal regulations are addressed below. 


 30 TAC Chapter 101 – General Rules 


FRAC I, FRAC II, and export area facilities will continue to be operated in accordance with the TCEQ 


General Rules relating to circumvention, nuisance, traffic hazard, notification requirements for major 


upsets, notification requirements for maintenance, sampling, sampling ports, emissions inventory 


requirements, sampling procedures and terminology, compliance with EPA standards, the National 


Primary and Secondary Air Quality Standards, inspection fees, emissions fees, and all other applicable 


General Rules. 


 30 TAC Chapter 111 – Control of Air Pollution from Visible Emissions and 


Particulate Matter 


The facilities referenced in this revision will continue to comply with any applicable opacity and 


particulate emission rate limits set forth in 30 TAC Chapter 111. 


 30 TAC Chapter 112 – Control of Air Pollution from Sulfur Compounds 


The facilities referenced in this revision will continue operating in compliance with all applicable 


requirements of 30 TAC Chapter 112. The emissions from these facilities will not cause an exceedance of 


the applicable net ground level concentration standards for sulfur dioxide (SO2) or hydrogen sulfide (H2S) 


outlined in 30 TAC Chapter 112. 


 30 TAC Chapter 113 – National Emission Standards for HAPs 


The 30 TAC 113 rule addresses the control of air pollution from hazardous air pollutants (HAPs) and 


designated facilities.  The FRAC I, FRAC II, and export area facilities do not include any regulated 


emissions from the specified source types. Subchapters B, D, and E are not applicable. 


 30 TAC Chapter 114 – Control of Air Pollution from Motor Vehicles 


The FRAC I, FRAC II, and export area operations do not include a motor vehicle fleet. Any on-site 


company vehicles are used for maintenance only.  This chapter is not applicable. 
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 30 TAC Chapter 115 – Control of Air Pollution from Volatile Organic 


Compounds 


The Mont Belvieu Gas Plant is in Chambers County, which is defined as a part of the 


Houston/Galveston/Brazoria Nonattainment Area under this rule.   The facilities referenced in this 


standard permit revision will continue to comply with the applicable requirements of 30 TAC §115 as 


addressed below: 


 §§115.112-119 Storage of VOC.  The amine tanks store organic liquids with a true vapor pressure 


below 1.5 psia, and these tanks are exempt from these requirements. 


 §§115.120-129 Vent Gas Control.  The new compressor seal purge gas stream will be routed to 


flare for VOC control to comply with these requirements. 


 §§115.131-139 Water Separation.  The FRAC I, FRAC II, and export areas do not include VOC-


Water separators.  These sections are not applicable. 


 §§115.140-149 Industrial Wastewater.  The FRAC I, FRAC II, and export areas do not include 


Industrial Wastewater streams as defined in the rule.  These sections are not applicable. 


  §§115.152-159 Municipal Solid Waste Landfills.  The Mont Belvieu Gas Plant does not include 


a Municipal Solid Waste Landfill.  These sections are not applicable. 


 §§115.160-169 Batch Processes.  The FRAC I, FRAC II, and export areas do not include Batch 


Processes as defined in the rule.  These sections are not applicable. 


 §§115.211-259 VOC Transfer Operations.  No transfer operations are affected by this 


optimization project.  The FRAC I and FRAC II areas include transfers of VOC with a true vapor 


pressure less than 0.5 psia and will continue to be performed in compliance with applicable 


inspection and recordkeeping requirements. 


 §§115.311-359 Petroleum Refining, Natural Gas Processing, and Petrochemical Processes.  The 


FRAC I, FRAC II, and export area fugitive equipment is covered under the 28LAER fugitive 


emissions monitoring program to comply with these requirements. 


 §§115.412-419 Degreasing Processes.  The project does not affect any degreasing operations.  


Existing degreasing operations will continue to be managed for compliance with these 


requirements. 
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  §§115.420-429 Surface Coating Processes.  These sections are not applicable. 


 §§115.430-449 Printing Processes.  These sections are not applicable. 


 §§115.510-559 Miscellaneous Industrial Sources. Regulated miscellaneous industrial activities 


will not be conducted as defined in these sections. These sections are not applicable. 


 §§115.600-629 Consumer-Related Sources and Products.  These sections are not applicable. 


 §§115.720-789 Highly-Reactive Volatile Organic Compounds (HRVOC).  Lone Star will 


implement the 28LAER fugitive monitoring emissions monitoring program to comply with the 


fugitive LDAR requirements of this rule.  The process vents have a total site-wide potential to 


emit less than 10 tons per year of HRVOC. 


 §§115.901-950 Administrative Provisions.  Lone Star will not utilize an alternative method of 


control or emission reduction credits to comply with these applicable Chapter 115 requirements. 


 30 TAC Chapter 116 – Control of Air Pollution by Permits for New 


Construction or Modification 


To be eligible for authorization by standard permit, all affected oil and gas facilities must meet the general 


requirements of 30 TAC §§116.610, 116.611, 116.614, and 116.615 as demonstrated in the Standard 


Permit General Requirements Checklist provided in Appendix A. A detailed analysis of 30 TAC 


§§106.261-262 emissions limits is included as Table C-3 in Appendix C.  All pollutants are less than the 


applicable emissions limits.  The FRAC I, FRAC II, and export area facilities will continue to be operated 


for compliance with the applicable requirements of 30 TAC §116.620 Installation and/or Modification of 


Oil and Gas Facilities.  Potentially applicable New Source Performance Standards (NSPS) are addressed 


in Section 4.11. 


 30 TAC Chapter 117 – Control of Air Pollution from Nitrogen Compounds 


The Mont Belvieu Gas Plant is located Chambers County, which is designated as moderate nonattainment 


for the ozone standard.  The facilities referenced in this standard permit revision will comply with the 


applicable requirements of 30 TAC §117 as addressed below: 


 §§117.100-156 Combustion Control Beaumont-Port Arthur.  These sections are not applicable. 
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 §§117.300-356 Combustion Control Houston-Galveston-Brazoria.  The Mont Belvieu Gas Plant 


is within the geographic area of applicability.  Lone Star will continue to comply with these 


requirements. 


 §§117.400-456 Combustion Control Dallas/Fort Worth 8-Hour.  These sections are not 


applicable. 


 §§117.1200-1256 1056 Combustion Control at Major Utility Electric Generation Sources 


Houston-Galveston-Brazoria.  These sections are not applicable. 


  §§117.2000-2145 Combustion Control at Minor Sources.  These sections are not applicable.  


 §§117.3000-3345 Multi-Region Combustion Control.  These sections are not applicable. 


 §§117.4000-4210 Acid Manufacturing.  These sections are not applicable. 


 §§117.8000-8140 General Monitoring and Testing Requirements.  Regulated facilities will 


continue to comply with all applicable requirements specified in these sections. 


 §§117.9000-9810 Compliance Schedule and Compliance Flexibility.  Regulated facilities will 


continue to comply with all applicable requirements specified in these sections. 


 30 TAC Chapter 118 – Air Pollution Episodes 


Lone Star will continue to operate the regulated facilities in compliance with the air pollution episode 


requirements specified in 30 TAC Chapter 118. 


 30 TAC Chapter 122 – Federal Operating Permits 


The site is a major source. Lone Star will continue to operate in accordance with Title V Site Operating 


Permit (SOP) No. O-3586. 


 Federal New Source Performance Standards 


Emissions from the facilities referenced in this registration will continue to meet the requirements of any 


applicable NSPS as listed under Title 40 CFR Part 60, promulgated by the EPA under Federal Clean Air 


Act (FCAA), §111, as amended.  Lone Star will continue to comply with all applicable NSPS standards. 


 40 CFR 60, Subpart Db:  The FRAC I and FRAC II natural gas-fired hot oil heaters are subject to 


the NOx emission limitation of this subpart of 0.01 lb/MMBtu.  This standard permit revision 
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does not affect the hot oil heaters; however, the hot oil heaters will continue to comply with the 


requirements of Subpart Db. 


 40 CFR 60, Subpart Dc:  The FRAC I and FRAC II natural gas-fired regeneration heaters are 


subject to recordkeeping and reporting requirements of this subpart.  The regeneration heaters 


will continue to comply with the requirements of Subpart Dc. 


 40 CFR 60, Subpart Kb:  Not applicable. All storage tanks in the FRAC I, FRAC II, and export 


areas have capacities less than 75 m3. 


  40 CFR 60, Subpart KKK: Not Applicable.  The FRAC I and FRAC II units commenced 


construction after the applicability date of August 23, 2011. 


 40 CFR 60, Subpart LLL: Not Applicable.  The FRAC I and FRAC II units commenced 


construction after the applicability date of August 23, 2011. 


 40 CFR 60, Subpart OOOO:  The FRAC I and FRAC II units commenced construction after the 


applicability date and are subject to this Subpart for fugitive sources of equipment leaks. The 


FRAC I and FRAC II units will comply by continuing to implement the TCEQ 28LAER LDAR 


Program. 


 National Emission Standards for Hazardous Air Pollutants  


The EPA established National Emissions Standards for Hazardous Air Pollutants (NESHAP) in 40 CFR 


Part 61.  The FRAC I, FRAC II, and export facilities will continue to comply with any applicable subparts 


of these rules. 


 NESHAP for Source Categories 


The 40 CFR 63 subparts were evaluated for applicable requirements.  Emissions from the Mont Belvieu 


Gas Plant do not exceed 10 tpy for any individual hazardous air pollutant (HAP) or 25 tpy for all HAPs, 


so the plant is only potentially subject to “area source” requirements under certain 40 CFR  63 subparts as 


follows: 


 40 CFR 63, Subpart HH: Not Applicable. The FRAC I and FRAC II units do not operate TEG 


dehydrators. 


  40 CFR 63, Subpart HHH: Not Applicable.  The FRAC I and FRAC II units are not natural gas 


transmission and storage facilities. 
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 40 CFR 63, Subpart JJJJJJ: Not applicable.  The FRAC I and FRAC II units utilize gas-fired 


heaters. 


 Nonattainment New Source Review (NNSR) 


The Mont Belvieu Gas Plant is in Chambers County which is currently designated as moderate 


nonattainment for ozone.  The site is regulated as a major source of NOX and VOC emissions under the 


30 TAC Chapter 116 NNSR permitting rules.  As shown in Table C-1 in Appendix C, the total project-


related emissions increases are less than 40 tons per year (TPY) of NOX and VOC and the project is not 


subject to contemporaneous netting requirements or federal NNSR permitting requirements. 


 Prevention of Significant Deterioration (PSD) Review 


According to 40 Code of Federal Regulations (CFR) §52.21(b)(1)(i)(a), the threshold to constitute a 


major stationary source for this site is 250 tons per year or more of any regulated conventional PSD 


pollutant (i.e., not including greenhouse gas compounds) including fugitive emissions.  Total site-wide 


potential emissions of conventional PSD pollutants for the Mont Belvieu Gas Plant do not exceed the 250 


tons per year major source threshold.  Therefore, projects at this facility would only be subject to PSD 


review if the project-related emission increase is at least 250 tons per year for an individual regulated 


conventional PSD pollutant. In summary, PSD review does not apply to this project. 
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TEXAS COMMISSION ON ENVIRONMENTAL QUALITY


Table 1(a) Emissions Point Summary


Permit Number: RN Number


Company Name:


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


(A) (B) (C)


1SK25.002 1SK25.002, 1HT16.005 FRAC I Thermal Oxidizer VOC 0.30 0.89 15 315,623 3,303,561 -- 60 6.5 28.3 1500 -- -- --


NOX 2.16 6.87


CO 1.18 3.75


PM 0.11 0.35


SO2 3.73 10.88


1HR15 1HR15.001, 1HR15.002 VOC 1.82 7.98 15 315,646 3,303,530 -- 136 7.6 52.2103 555 -- -- --


NOX 3.38 14.80


CO 102.08 56.26


PM 2.52 11.03


SO2 0.99 4.32


NH3 1.80 7.88


1SV19.002 1SV19.002 FRAC I Amine Tank 1 VOC 0.17 <0.01 15 315,606 3,303,539 -- 30 0.25 3.6 -- -- -- --


1SV19.003 1SV19.003 FRAC I Amine Tank 2 VOC 0.26 <0.01 15 315,593 3,303,532 -- 30 0.25 3.6 -- -- -- --


1SV19.001 1SV19.001 FRAC I Slop Water Tank 2 VOC 0.18 0.40 15 315,593 3,303,532 -- 30 0.25 3.6 -- -- -- --


1SV19.006 1SV19.006 FRAC I Slop Water Tank 1 VOC 0.18 0.43 15 315,467 3,303,596 -- 30 0.25 3.6 -- -- -- --


1SV19.006L 1SV19.006L FRAC I Slop Water Loading VOC 0.29 0.26 15 315,463 3,303,594 -- 10 0.1 0.1 -- -- -- --


1FUG 1FUG FRAC I Fugitives VOC 2.30 10.09 15 315,564 3,303,551 -- -- -- -- -- 700 250 --


Propylene 0.31 1.34


1CT.001 1CT.001 FRAC I 2 Cell Cooling Tower PM 0.09 0.39 15 315,549 3,303,448 -- -- -- -- -- -- -- --


1CT.002 1CT.002 FRAC I 6 Cell Cooling Tower PM 0.30 1.32 15 315,549 3,303,448 -- -- -- -- -- -- -- --


2.5FUG 2.5FUG Export FRAC Fugitives VOC 1.14 4.98 15 315,301 3,304,006 -- -- -- -- -- 700 250 --


Propylene 0.07 0.30


2.5SV19.006 2.5SV19.006 Export FRAC Slop Water Tank VOC 0.18 0.84


2.5SV19.006L 2.5SV19.006L Export FRAC Slop Water Loading VOC 0.29 0.27


Tempera-
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(ft)
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(ft)


Velocity
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FRAC I Hot Oil Heater and MS Regen 
Heater Combined SCR Stack


NAME
(C)
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Lone Star NGL Fractionators LLC
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(ft)
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Table 1(a) Emissions Point Summary


Permit Number: RN Number


Company Name:


Review of applications and issuance of permits will be expedited by supplying all necessary information requested on this Table.


(A) (B) (C)
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Lone Star NGL Fractionators LLC
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2SK25.002 2SK25.002, 2HT16.005 FRAC II Thermal Oxidizer VOC 0.30 0.89 15 315,454 3,303,855 -- 60 6.5 28.3 1500 -- -- --


NOX 2.16 6.87


CO 1.18 3.75


PM 0.11 0.35


SO2 3.73 10.88


2HR15 2HR15.001, 2HR15.002 VOC 1.80 7.86 15 315,477 3,303,823 -- 136 7.6 51.4686 555 -- -- --


NOX 3.33 14.59


CO 102.08 55.42


PM 2.48 10.87


SO2 0.97 4.25


NH3 1.77 7.77


2SV19.002 2SV19.002 FRAC II Amine Tank VOC 0.17 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.003 2SV19.003 FRAC II Amine Tank 2 VOC 0.26 <0.01 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.001 2SV19.001 FRAC II Slop Water Tank 2 VOC 0.18 0.40 15 315,437 3,303,832 -- 30 0.25 3.6 -- -- -- --


2SV19.006 2SV19.006 FRAC II Slop Water Tank 1 VOC 0.18 0.43 15 315,282 3,303,917 -- 30 0.25 3.6 -- -- -- --


2SV19.006L 2SV19.006L FRAC II Slop Water Loading VOC 0.29 0.26 15 315,278 3,303,915 -- 10 0.1 0.1 -- -- -- --


2FUG 2FUG FRAC II Fugitives VOC 1.59 6.97 15 315,379 3,303,872 -- -- -- -- -- 700 250 --


Propylene 0.19 0.82


2CT.001 2CT.001 FRAC II 2 Cell Cooling Tower PM 0.09 0.39 15 315,379 3,303,872 -- -- -- -- -- -- -- --


2CT.002 2CT.002 FRAC II 6 Cell Cooling Tower PM 0.39 1.32 15 315,379 3,303,872 -- -- -- -- -- -- -- --


1SK25.001 Flare - Normal Operations VOC 15.17 21.25 15 315,444 3,303,565 -- 225 4.5 150.33 950 -- -- --


NOX 10.65 20.48


CO 29.28 52.61


SO2 0.28 0.48


Propylene 3.28 2.16


Notes: All EPNs are included for completeness, but only EPNs and specific emission rates in bold font should be updated in this application.


Pilot, 1Sweeps, 1Comp 
Vents, 1PRV, 2Sweeps, 
2Comp Vents, 2PRV, 
2.5Sweeps, 2.5PV, 2.5PRV, 
1SV19.006L, 2SV19.006L, 
2.5SV19.006L


FRAC II Hot Oil Heater and MS Regen 
Heater Combined SCR Stack


Page 2 of 2







 
 


 


APPENDIX B – AREA MAP AND SITE LAYOUT 
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APPENDIX C – EMISSION CALCULATIONS 







Table C‐1
Criteria Pollutant Emission Summaries


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


A.  Annual Average Ton per Year (TPY) Emission Rates
Existing TPY MAERT Values* New TPY Potential to Emit TPY Project Increases


VOC  NOx CO SO2 PM VOC  NOx CO SO2 PM VOC  NOx CO SO2 PM
1FUG Frac I Fugitives 9.83 ‐ ‐ ‐ ‐ 10.09 ‐ ‐ ‐ ‐ 0.262 ‐ ‐ ‐ ‐ C‐4


2FUG Frac II Fugitives 6.71 ‐ ‐ ‐ ‐ 6.97 ‐ ‐ ‐ ‐ 0.261 ‐ ‐ ‐ ‐ C‐5


2.5FUG Export Fugitives 4.68 ‐ ‐ ‐ ‐ 4.98 ‐ ‐ ‐ ‐ 0.301 ‐ ‐ ‐ ‐ C‐6


1SK25.002 Frac I Thermal Oxidizer 1.186 5.36 2.94 9.86 0.30 0.888 6.87 3.75 10.88 0.35 ‐ 1.51 0.81 1.02 0.05 C‐7


2SK25.002 Frac II Thermal Oxidizer 1.186 5.36 2.94 9.86 0.30 0.888 6.87 3.75 10.88 0.35 ‐ 1.51 0.81 1.02 0.05 C‐7


1SV19.002 Frac I Amine Tank 1 0.0003 ‐ ‐ ‐ ‐ 0.0005 ‐ ‐ ‐ ‐ 0.0002 ‐ ‐ ‐ ‐ C‐8


1SV19.003 Frac I Amine Tank 2 0.0004 ‐ ‐ ‐ ‐ 0.0010 ‐ ‐ ‐ ‐ 0.0006 ‐ ‐ ‐ ‐ C‐8


2SV19.002 Frac II Amine Tank 0.0003 ‐ ‐ ‐ ‐ 0.0005 ‐ ‐ ‐ ‐ 0.0002 ‐ ‐ ‐ ‐ C‐8


2SV19.003 Frac II Amine Tank 2 0.0003 ‐ ‐ ‐ ‐ 0.0010 ‐ ‐ ‐ ‐ 0.0007 ‐ ‐ ‐ ‐ C‐8


1HR15 Frac I Heater Combined Stack 7.51 13.93 52.93 4.06 10.38 7.983 14.80 56.26 4.32 11.03 0.473 0.87 3.33 0.26 0.65 C‐9


1SK25.001 Flare ‐ Normal Operations 20.53 20.28 51.83 0.48 ‐ 21.25 20.48 52.61 0.48 ‐ 0.720 0.20 0.78 ‐ ‐ C‐10


Total TPY Increases to Authorize: 2.019 4.08 5.73 2.30 0.75


PSD/NNSR Applicability Threshold: 40 40 250 250 250


B.  Hourly Maximum (lb/hr) Emission Rates
Existing lb/hr MAERT Values* New lb/hr Potential to Emit lb/hr Project Increases


VOC  NOx CO SO2 PM VOC  NOx CO SO2 PM VOC  NOx CO SO2 PM
1FUG Frac I Fugitives 2.24 ‐ ‐ ‐ ‐ 2.30 ‐ ‐ ‐ ‐ 0.060 ‐ ‐ ‐ ‐ C‐4


2FUG Frac II Fugitives 1.53 ‐ ‐ ‐ ‐ 1.59 ‐ ‐ ‐ ‐ 0.060 ‐ ‐ ‐ ‐ C‐5


2.5FUG Export Fugitives 1.07 ‐ ‐ ‐ ‐ 1.14 ‐ ‐ ‐ ‐ 0.069 ‐ ‐ ‐ ‐ C‐6


1SK25.002 Frac I Thermal Oxidizer 0.383 1.72 0.95 3.37 0.10 0.302 2.16 1.18 3.73 0.11 ‐ 0.44 0.23 0.36 0.01 C‐7


2SK25.002 Frac II Thermal Oxidizer 0.383 1.72 0.95 3.37 0.10 0.302 2.16 1.18 3.73 0.11 ‐ 0.44 0.23 0.36 0.01 C‐7


1SV19.002 Frac I Amine Tank 1 0.1700 ‐ ‐ ‐ ‐ 0.1700 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ C‐8


1SV19.003 Frac I Amine Tank 2 0.2600 ‐ ‐ ‐ ‐ 0.2600 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ C‐8


2SV19.002 Frac II Amine Tank 0.1700 ‐ ‐ ‐ ‐ 0.1700 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ C‐8


2SV19.003 Frac II Amine Tank 2 0.2600 ‐ ‐ ‐ ‐ 0.2600 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ C‐8


1HR15 Frac I Heater Combined Stack 1.82 3.38 102.08 0.99 2.52 1.82 3.38 102.08 0.99 2.52 ‐ ‐ ‐ ‐ ‐ C‐9


1SK25.001 Flare ‐ Normal Operations 14.07 10.35 28.09 0.28 ‐ 15.17 10.65 29.28 0.28 ‐ 1.096 0.30 1.19 ‐ ‐ C‐10


Total lb/hr Increases to Authorize: 1.284 1.17 1.65 0.71 0.02


Emission Source EPN & Description
Reference 
Table No.


Emission Source EPN & Description
Reference 
Table No.


* ‐ Note:  Existing permitted maximum allowable emission rate table (MAERT) values are displayed with more significant figures or digits than shown in the current issued Standard Permit because many of the proposed 


individual emission rate increases would only display as "<0.01" if the additional digits were not displayed.







Table C‐2
Speciated Compound Project Emission Increase Summaries


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


Annual Average Ton per Year (TPY) Emission Rate Increases


Fugitive Equipment


1FUG 2FUG 2.5FUG


Propane 0.083 0.083 ‐ ‐ ‐ 0.002 0.169


I‐Butane 0.046 0.046 ‐ ‐ ‐ ‐ 0.091


N‐butane 0.094 0.094 ‐ ‐ ‐ ‐ 0.188


I‐Pentane 0.012 0.012 ‐ ‐ ‐ ‐ 0.024


N‐Pentane 0.010 0.010 ‐ ‐ ‐ ‐ 0.020


Other Hexanes 0.013 0.013 ‐ ‐ ‐ ‐ 0.027


Benzene 0.003 0.003 ‐ ‐ ‐ ‐ 0.007


Diethanolamine ‐ ‐ ‐ ‐ 0.002 ‐ 0.002


Propylene ‐ ‐ 0.301 ‐ ‐ 0.718 1.019


Hydrogen Sulfide1 ‐ ‐ ‐ 0.0097 ‐ ‐ 0.010


Mercaptans1 ‐ ‐ ‐ 0.0030 ‐ ‐ 0.003


Hourly Maximum (lb/hr) Emission Rate Increases


Fugitive Equipment


1FUG 2FUG 2.5FUG


Propane 0.019 0.019 ‐ ‐ ‐ 0.004 0.042


I‐Butane 0.010 0.010 ‐ ‐ ‐ ‐ 0.021


N‐butane 0.021 0.021 ‐ ‐ ‐ ‐ 0.043


I‐Pentane 0.003 0.003 ‐ ‐ ‐ ‐ 0.005


N‐Pentane 0.002 0.002 ‐ ‐ ‐ ‐ 0.005


Other Hexanes 0.003 0.003 ‐ ‐ ‐ ‐ 0.006


Benzene 0.001 0.001 ‐ ‐ ‐ ‐ 0.001


Diethanolamine ‐ ‐ ‐ ‐ 0.0004 ‐ 0.0004


Propylene ‐ ‐ 0.0687 ‐ ‐ 1.092 1.161


Hydrogen Sulfide1 ‐ ‐ ‐ 0.0033 ‐ ‐ 0.0033


Mercaptans1 ‐ ‐ ‐ 0.0010 ‐ ‐ 0.0010


Notes:
Emission rate values above represent project‐related increases of potential emission rates except as noted below.


2) For the amine tanks, there will be an increase in permitted annual average TPY emission rates but no increase in permitted maximum 


lb/hr hourly emission rates.  The lb/hr emissions values for these sources were calculated as follows:  lb/hr value = TPY value * 2,000 lb/ton 


/ 8,760 hr/year.  This provides a conservative comparison to the applicable lb/hr emission limits.


1) Hydrogen sulfide and mercaptan values are total new potential emission rates that are being evaluated as project‐related emissions 


increases to provide a conservative comparison to the applicable emission limits.


Total TPY 
Increases


Compound
Total lb/hr 
Increases


Thermal 
Oxidizers 
(total)


Thermal 
Oxidizers 
(total)


Flare


Flare
Amine 


Tanks2 (total)


Amine Tanks 
(total)


Compound







Table C‐3
Speciated Compound PBR 106.261 and 106.262 Limit Check*


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


106.262 L 
Value


mg/m3 lb/hr tpy lb/hr tpy lb/hr tpy lb/hr tpy


Propane Listed in 106.261(a)(2) ‐ 261(a)(2) 6 10 ‐ ‐ 0.042 0.169 Yes Yes


I‐Butane Listed in 106.261(a)(2) ‐ 261(a)(2) 6 10 ‐ ‐ 0.021 0.091 Yes Yes


N‐butane Listed in 106.261(a)(2) ‐ 261(a)(2) 6 10 ‐ ‐ 0.043 0.188 Yes Yes


I‐Pentane Table 262 Pentane 350 261(a)(3) 1 4.38 ‐ ‐ 0.005 0.024 Yes Yes


N‐Pentane Table 262 Pentane 350 261(a)(3) 1 4.38 ‐ ‐ 0.005 0.020 Yes Yes


Other Hexanes Not listed in Table 262 ‐ 261(a)(3) 1 4.38 ‐ ‐ 0.006 0.027 Yes Yes


Benzene Table 262 Benzene 3 262 ‐ ‐ 0.375 1.6425 0.001 0.007 Yes Yes


Diethanolamine Not listed in Table 262 ‐ 261(a)(3) 1 4.38 ‐ ‐ 0.0004 0.002 Yes Yes


Propylene Listed in 106.261(a)(2) ‐ 261(a)(2) 6 10 ‐ ‐ 1.161 1.019 Yes Yes


Hydrogen Sulfide Table 262 Hydrogen Sulfide 1.1 262 ‐ ‐ 0.1375 0.60225 0.0033 0.0097 Yes Yes


Mercaptans Table 262 Methyl Mercaptan 34 262 ‐ ‐ 4.25 5 0.0010 0.0030 Yes Yes


Notes: For equivalent tpy for 1 lb/hr limit in 106.261(a)(3) is 1 lb/hr * 8760/2000 = 4.38 tpy.


For 30 TAC §106.262 authorized compounds:  E = L/K; where: E = maximum allowable hourly emission


L = value listed in Table 262 of 30 TAC §106.262


K = value listed in 30 TAC §106.262 and is dependent on D


D = distance to the nearest off‐plant receptor


Distance = 3000 ft K =  8


Note:  * ‐  This evaluation is for consistency with the 30 TAC Chapter 116 Oil & Gas Standard Permit requirements for compounds without associated National Ambient Air Quality 


Standards (NAAQS).  Values in this table are total speciated project‐related emission increases as documented in Table C‐2.  Emission increases of compounds with NAAQS are 


evaluated as documented in Appendix D.


Component Basis for  L Value
Authorization
(30 TAC 106)


106.261 
E = L/K


106.262
E = L/K


Project Increases
Are Potential 
Emissions < E?







Table C‐4
Frac I New Process Fugitive Equipment ‐ Emission Increase Calculations (EPN: 1FUG)


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


A. Calculation of Total Fugitive Emissions


lb/hr‐component % lb/hr tpy


Gas 24 0.00992 97 0.007 0.031


Light Liquid 255 0.0055 97 0.042 0.184


Heavy Liquid 21 0.0000185 30 <0.001 <0.001


Light Liquid 0 0.02866 93 ‐ ‐


Heavy Liquid 0 0.00113 30 ‐ ‐


Gas 59 0.00044 97 <0.001 <0.001


Light Liquid 650 0.000463 97 0.009 0.040


Heavy Liquid 42 0.0000165 30 <0.001 <0.001


Compressors Gas 0 0.0194 95 ‐ ‐


Relief Valves (5) Gas 2 0.0194 100 ‐ ‐


Total Emission Rates: 0.060 0.262


Notes:


(3) Total VOC Controlled Emission Rate (lb/hr) = Number of Components x Emission Factor x (1 ‐ Control Efficiency)


      Total VOC Controlled Emission Rate (tpy) = Total VOC Controlled Emission Rate (lb/hr) x 8,760 hr/yr / 2,000 lb/ton


(5) Emissions from relief valves are routed to the Flare for 100% control efficiency


B. Fugitive Emissions Speciation


Chemical Wt% lb/hr tpy


Propane 31.9 0.019 0.083


I‐Butane 17.5 0.010 0.046


N‐butane 35.9 0.021 0.094


I‐Pentane 4.5 0.003 0.012


N‐Pentane 3.9 0.002 0.010


Other Hexanes 5.1 0.003 0.013


Benzene 1.3 0.001 0.003


Total VOC: 100.0 0.060 0.262


Notes: Emission Rate = Total Emission Rate * Wt% / 100%


(4) Connector factors were applied to the sum of flanges and connectors because this provides the most conservative estimate of fugitive 


emission rates.


Valves


Component Name Stream Type
Number of 
Components


Oil and Gas Production 
Operation Emission 


Factor (1)
Control 


Efficiency (2)


Total VOC
Controlled Emission Rate 


(3)


(2) Control efficiencies based on the 28LAER Leak Detection and Repair Program from TCEQ's "Air Permit Technical Guidance for Chemical 


Sources Fugitive Guidance" (APDG 6422, June 2018).


Pumps


(1) Emissions factors from TCEQ's "Air Permit Technical Guidance for Chemical Sources Fugitive Guidance" (APDG 6422, June 2018).


Flanges & 
Connectors (4)







Table C‐5
Frac II New Process Fugitive Equipment ‐ Emission Increase Calculations (EPN: 2FUG)


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


A. Calculation of Total Fugitive Emissions


lb/hr‐component % lb/hr tpy


Gas 18 0.00992 97 0.005 0.023


Light Liquid 270 0.0055 97 0.045 0.195


Heavy Liquid 3 0.0000185 30 <0.001 <0.001


Light Liquid 0 0.02866 93 ‐ ‐


Heavy Liquid 0 0.00113 30 ‐ ‐


Gas 41 0.00044 97 <0.001 <0.001


Light Liquid 656 0.000463 97 0.009 0.040


Heavy Liquid 6 0.0000165 30 <0.001 <0.001


Compressors Gas 0 0.0194 95 ‐ ‐


Relief Valves (5) Gas 0 0.0194 100 ‐ ‐


Total Emission Rates: 0.060 0.261


Notes:


(3) Total VOC Controlled Emission Rate (lb/hr) = Number of Components x Emission Factor x (1 ‐ Control Efficiency)


      Total VOC Controlled Emission Rate (tpy) = Total VOC Controlled Emission Rate (lb/hr) x 8,760 hr/yr / 2,000 lb/ton


(5) Emissions from relief valves are routed to the Flare for 100% control efficiency


B. Fugitive Emissions Speciation


Chemical Wt% lb/hr tpy


Propane 31.9 0.019 0.083


I‐Butane 17.5 0.010 0.046


N‐butane 35.9 0.021 0.094


I‐Pentane 4.5 0.003 0.012


N‐Pentane 3.9 0.002 0.010


Other Hexanes 5.1 0.003 0.013


Benzene 1.3 0.001 0.003


Total VOC: 100.0 0.060 0.261


Notes: Emission Rate = Total Emission Rate * Wt% / 100%


(4) Connector factors were applied to the sum of flanges and connectors because this provides the most conservative estimate of fugitive 


emission rates.


Valves


Component Name Stream Type
Number of 
Components


Oil and Gas Production 
Operation Emission 


Factor (1)
Control 


Efficiency (2)


Total VOC
Controlled Emission Rate 


(3)


(2) Control efficiencies based on the 28LAER Leak Detection and Repair Program from TCEQ's "Air Permit Technical Guidance for Chemical 


Sources Fugitive Guidance" (APDG 6422, June 2018).


Pumps


(1) Emissions factors from TCEQ's "Air Permit Technical Guidance for Chemical Sources Fugitive Guidance" (APDG 6422, June 2018).


Flanges & 
Connectors (4)







Table C‐6
Export Area New Process Fugitive Equipment ‐ Emission Increase Calculations (EPN: 2.5FUG)
Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


A. Calculation of Total Fugitive Emissions


lb/hr‐component % lb/hr tpy


Gas 113 0.00992 97 0.034 0.147


Light Liquid 129 0.0055 97 0.021 0.093


Heavy Liquid 0 0.0000185 30 ‐ ‐


Light Liquid 2 0.02866 93 <0.001 0.018


Heavy Liquid 0 0.00113 30 ‐ ‐


Gas 269 0.00044 97 <0.001 0.016


Light Liquid 311 0.000463 97 <0.001 0.019


Heavy Liquid 0 0.0000165 30 ‐ ‐


Compressors Gas 2 0.0194 95 <0.001 0.008


Relief Valves (5) Gas 2 0.0194 100 ‐ ‐


Total Emission Rates: 0.069 0.301


Notes:


(3) Total VOC Controlled Emission Rate (lb/hr) = Number of Components x Emission Factor x (1 ‐ Control Efficiency)


      Total VOC Controlled Emission Rate (tpy) = Total VOC Controlled Emission Rate (lb/hr) x 8,760 hr/yr / 2,000 lb/ton


(5) Emissions from relief valves are routed to the Flare for 100% control efficiency


B. Fugitive Emissions Speciation


Chemical Wt% lb/hr tpy


Propylene 100.0 0.069 0.301


Total VOC: 100.0 0.069 0.301


Notes: Emission Rate = Total Emission Rate * Wt% / 100%


(4) Connector factors were applied to the sum of flanges and connectors because this provides the most conservative estimate of fugitive 


emission rates.


Valves


Component Name Stream Type
Number of 
Components


Oil and Gas Production 
Operation Emission 


Factor (1)
Control 


Efficiency (2)


Total VOC
Controlled Emission Rate 


(3)


(2) Control efficiencies based on the 28LAER Leak Detection and Repair Program from TCEQ's "Air Permit Technical Guidance for Chemical 


Sources Fugitive Guidance" (APDG 6422, June 2018).


Pumps


(1) Emissions factors from  TCEQ's "Air Permit Technical Guidance for Chemical Sources Fugitive Guidance" (APDG 6422, June 2018).


Flanges & 
Connectors (4)







Table C‐7
Frac I and Frac II Thermal Oxidizer Emission Calculations ‐ New Potential To Emit (Each Unit)
Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


 A. Stream Flow and Operating Data Waste Stream (pre‐control) Fuel Stream (pre‐control) Pre‐control Totals


Annual Runtime (hrs/yr) 8,760 8,760 8,760


Average flowrate (scf/hr) 6,000 4,500 10,500


Max flowrate (scf/hr) 9,000 5,500 14,500


 B. Component Data Component Values Waste Stream (pre‐control) Fuel Stream (pre‐control) Pre‐control Totals Combined Potential to Emit (PTE)


Molar HHVa Hourlyb Annual Hourlyc Annual Hourly Annual Destruction Hourlyc Annual


Weight (Btu/scf) mol% wt% (lb/hr) (TPY) mol% wt% (lb/hr) (TPY) (lb/hr) (TPY) Efficiency (lb/hr) (TPY)


CO2 44.01 0 32.57 39.44 333.48 973.75 1.467 3.68 69.52 249.14 403.00 1,222.89 0% 403 1,223


Nitrogen 28.01 0 4.77 3.67 31.05 90.68 1.365 2.18 6.02 21.59 37.08 112.26 0% 37 112


Oxygen 32.00 0 0 0 0 0 0.232 0.42 0.00 0.00 0.00 0.00 0% 0.0 0.0


Methane 16.04 1,013 2.50 1.10 9.31 27.20 92.96 84.95 123.09 441.12 132.41 468.32 99.9% 0.13241 0.46832


Ethane 30.07 1,792 25.43 21.04 177.88 519.41 2.613 4.48 66.06 236.75 243.94 756.15 99.9% 0.24394 0.75615


Propane 44.10 2,592 7.64 9.27 78.34 228.75 0.692 1.74 7.70 27.61 86.04 256.36 99.9% 0.08604 0.25636


I‐Butane 58.12 3,365 0.63 1.01 8.50 24.83 0.195 0.64 0.24 0.84 8.74 25.68 99.9% 0.00874 0.02568


N‐Butane 58.12 3,373 1.29 2.06 17.45 50.97 0.175 0.58 0.43 1.56 17.89 52.53 99.9% 0.01789 0.05253


I‐Pentane 72.15 4,007 0 0 0 0 0.066 0.27 0.00 0.00 0.00 0.00 99.9% 0.00000 0.00000


N‐Pentane 72.15 3,994 0 0 0 0 0.045 0.18 0.00 0.00 0.00 0.00 99.9% 0.00000 0.00000


2,2 Dimethylbutane (C6) 86.18 4,767 0.03 0.06 0.52 1.52 0 0 0 0 0.52 1.52 99.9% 0.00052 0.00152


Cyclopentane 70.13 3,764 0.10 0.20 1.66 4.86 0 0 0 0 1.66 4.86 99.9% 0.00166 0.00486


2,3 Dimethylbutane (C6) 86.18 4,767 0.02 0.05 0.44 1.29 0 0 0 0 0.44 1.29 99.9% 0.00044 0.00129


2 Methylpentane (C6) 86.18 4,767 0.002 0.00 0.04 0.12 0 0 0 0 0.04 0.12 99.9% 0.00004 0.00012


3 Methylpentane (C6) 86.18 4,767 0.01 0.03 0.22 0.64 0 0 0 0 0.22 0.64 99.9% 0.00022 0.00064


Benzene 86.17 3,746 0.007 0.02 0.14 0.41 0 0 0 0 0.14 0.41 99.9% 0.00014 0.00041


C6+ (C6) 86.17 4,767 0.007 0.02 0.14 0.41 0.179 0.88 0.00 0.01 0.14 0.42 99.9% 0.00014 0.00042


Methanol 32.04 868 25.00 22.04 186.33 544.08 0 0 0 0 186.33 544.08 99.9% 0.18633 0.54408


Hydrogen Sulfide 34.08 ‐ 0.210 ‐ 1.665 4.861 0.0004 ‐ 0.0001 0.0003 1.665 4.862 99.9% 0.00166 0.00486


Mercaptans 55.87 ‐ 0.040 ‐ 0.520 1.518 0 ‐ 0 0 0.520 1.518 99.9% 0.00052 0.00152


Elemental Sulfur Molar Flow (lbmole/hr): 0.0582 0.0388 0.0000 0.0000 0.0582 0.0388


 C. Averages & Totals Avg. Molar Weight: 36.35 17.56 29.22 28.29 Hourly Annual


Average HHV (Btu/scf): 968.0 1,031.8 992.2 995.4 (lb/hr) (TPY)


HHV  Totals (MMBtu/hr): 8.71 5.81 5.68 4.64 14.39 10.45 VOC: 0.302 0.888


 D. Combustion Compound Calculations NOx Factor: 0.150 lb/MMBtu Hourly & Annual Rates (MMBtu/hr): 14.39 10.45 NOx: 2.158 6.866


CO Factor: 0.082 lb/MMBtu Hourly & Annual Rates (MMBtu/hr): 14.39 10.45 CO: 1.180 3.754


PM Factor: 7.60 lb/MMscf Hourly & Annual Rates (MMscf/hr): 0.0145 0.0105 PM: 0.110 0.350
SO2 Factor: 64.066 lb/lbmole Hourly & Annual Rates (lbmole/hr): 0.0582 0.0388 SO2: 3.726 10.880


NOTE:  See next page for table footnotes and general values.


Potential To 
Emit
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Table C‐7
Frac I and Frac II Thermal Oxidizer Emission Calculations ‐ New Potential To Emit (Each Unit)
Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


General Values:


Standard Molar Gas Volume = 386.9 scf/lbmole at 68 °F & 14.7 psia


Table footnotes and calculation formulas:


a ‐ Component HHV heating values are from John Zink Hamworthy Combustion Handbook, Volume 1 ‐ Fundamentals (2nd Edition), Table 3.15.


Designated "(C6)" compounds share the molecular formula C6H14 and HHV value were estimated as  n‐hexane, which is also C6H14.


Sample calculation for pre‐control waste gas emissions of Propane: Propane (lb/hr) = (9000 scf/hr)*(7.64/100)*(44.1 lb/lbmole) / (386.9 scf/lbmole) = 78.34 lb/hr


c ‐ Total Pre‐control Emissions = Waste Gas  Mass Flow+ Fuel G as Mass Flow.  Potential to Emit = Total Pre‐control Emissions * (1 ‐ DRE%).


Sample calculation for post‐control Propane emissions: Total Propane (lb/hr) = [(78.34  lb/hr) + (7.71 lb/hr)] * (1‐ 0.999) = 0.087 lb/hr


d The Emission Factor for the NOx emission rate is based on a vendor specification.  The Emission Factors for VOC and CO emission rates are based upon AP‐42 Tables 1.4‐2 and 1.4‐3 (dated 7/98), converted to 


lb/MMBtu by dividing by 1,020 Btu/scf.  PM is also from AP‐42 Table 1.4‐2.  


b ‐ Hourly pre‐control waste stream emissions and fuel stream emissions are calculated as follows: lb/hr = (Flowrate, scf/hr)*(Component mol %)*(Molar Weight lb/lbmole)/(Standard Molar Gas Volume scf/lbmole)
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Table C‐8
Frac I & II Storage Tank Emission Calculations ‐ New Potential To Emit


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


A.  Common Variables and Characteristics
Variable Description Units Value


LT total loss = Ls + Lw lb/yr


LS standing loss = 365 Vv Wv Ke Ks lb/yr


LW working loss = 0.001 Mv Pv Q Kn Kp lb/yr


LH working loss = 0.001 Mv Pmax Qh lb/hr


Roof Construction Cone


DPb Breather vent pressure range psi 0


DPv Daily Vapor pressure range psi 0


I Solar insolation factor Btu/ft2‐day 1351


PA Atmospheric Pressure psia 14.7


T Annual Average Temperature °F 68.3


TAX Daily Maximum Ambient Temperature °R 539.1


TAN Daily Minimum Ambient Temperature °R 517.4


DTA Daily average ambient temperature range °R 21.7


Kp Product factor 1


Paint Color White


B.  Input Parameters
PMAX PVA Mv D H/L


Maximum 
Hourly Vapor 


Pressure
@ 95 °F
(psia)


Annual 
Average 
Vapor 


Pressure
@ 68 °F
(psia)


Vapor 
Molecular 
Weight


Tank Type
(VFR/HZ)


Tank 
Diameter (ft)


Tank Height/ 
Length
(ft)


Tank Capacity
(bbl)


Maximum 
Hourly 


Throughput
(bbl/hr)


Annual 
Throughput
(bbl/yr)


1SV19.002 Amine 0.014 0.0042 61 VFR 10 17 195 195 2,500


1SV19.003 Amine (35%) 0.014 0.0042 61 VFR 15 28 881 881 15,000


2SV19.002 Amine 0.014 0.0042 61 VFR 10 17 195 195 2,500


2SV19.003 Amine (35%) 0.014 0.0042 61 VFR 15 28 881 881 15,000


C. Calculated Values
Kn a DTv Hvo Vv TLA Wv Ke Ks


Turnover 
Factor


Paint Solar 
Absorbance 


Factor


Daily Vapor 
Temp. 
Range
°F


Vapor Space 
Outage
(ft)


Vapor Space 
Volume
(ft3)


Daily 
Average 
Liquid 
Surface 
Temp
°R


Vapor Density
(lb/ft3)


Vapor Space 
Expan. Factor


Vented Vapor 
Sat. Factor


1SV19.002 Amine 1.00 0.17 22.05 8.60 675.8 530.1 0.000045 0.0397 0.998


1SV19.003 Amine (35%) 1.00 0.17 22.05 14.16 2501.6 530.1 0.000045 0.0397 0.997


2SV19.002 Amine 1.00 0.17 22.05 8.60 675.8 530.1 0.000045 0.039698568 0.998


2SV19.003 Amine (35%) 1.00 0.17 22.05 14.16 2501.6 530.1 0.000045 0.0397 0.997


D. Emission Summary
LS LW LT LH


Standing Loss
(lb/yr)


Working Loss
(lb/yr)


Total Loss
(ton/yr)


Total Loss
(lb/hr)


1SV19.002 Amine 0.4408 0.6414 0.0005 0.17


1SV19.003 Amine (35%) 1.6299 3.8487 0.0010 0.26


2SV19.002 Amine 0.4408 0.6414 0.0005 0.17


2SV19.003 Amine (35%) 1.6275 3.8430 0.0010 0.26


Notes:


1)  Emission calculations are based on EPA AP‐42 Section 7.


2) Vapor pressure for diethanolamine was estimated based on the Dow Chemical Company's "Ethanolamines Product Data Sheet" which shows that 100% DEA at 90 


degrees F has a partial pressure of 8 x 10‐3 mm Hg, which is approximately 1.5 x 10‐5 psia.


Tank Number Material


Tank Number Material


Q


Tank Number Material







Table C‐9
FRAC I Hot Oil and MS Regen Heaters ‐ New Potential To Emit


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


Annual Exhaust Annual


Maximum Average Gas Flow  Operating


Heat Input Heat Input Rate Hours Hourlyb Annualc Hourlyb Annualc Hourlyb Annualc


EPN FIN Description (MMBtu/hr) (MMBtu/hr) (scfm) (hr/yr) (lb/MMBtu) (lb/hr) (T/yr) (lb/MMBtu) (lb/hr) (T/yr) Hourly Annual (lb/hr) (T/yr)


1HR15 1HR15.001
FRAC I Hot Oil Heater


(no change to PTEs)
283 283 8,760 0.0054 1.53 6.68 0.01 2.83 12.40 400 ppm 0.038 100.00 47.10


1HR15 1HR15.002
FRAC I MS Regen Heater


(increasing annual PTEs)f
55 55 8,760 0.0054 0.29 1.30 0.01 0.55 2.41 0.038 0.038 2.08 9.15


1HR15 ‐ Combined FRAC I SCR Stack 66,748  1.82 7.98 3.38 14.80 102.08 56.26


Annual Exhaust Annual


Maximum Average Gas Flow  Operating


Heat Input Heat Input Rate Hours Hourlyb Annualc Hourlyb Annualc Hourly Annualc


EPN FIN Description (MMBtu/hr) (MMBtu/hr) (scfm) (hr/yr) (lb/MMBtu) (lb/hr) (T/yr) (ppm) (lb/hr) (T/yr) Hourly Annual (lb/hr) (T/yr)


1HR15 1HR15.001
FRAC I Hot Oil Heater


(no change to PTEs)
283 283 8,760 0.0075 2.11 9.24 ‐‐ ‐‐ ‐‐ 30.0 30.0 0.83 3.61


1HR15 1HR15.002
FRAC I MS Regen Heater


(increasing annual PTEs)f
55 55 8,760 0.0075 0.41 1.79 ‐‐ ‐‐ ‐‐ 30.0 30.0 0.16 0.70


1HR15 ‐ Combined FRAC I SCR Stack 66,748  2.52 11.03 10.0 1.80 7.88 0.99 4.32


Notes:


b)  An hourly VOC emission calculation example follows:


VOC (lb/hr) =  (Maximum Heat Input, MMBtu/hr)*(Emission Factor, lb/MMBtu)


VOC (lb/hr) =  (283 MMBtu/hr)*(0.0054 lb/MMBtu)


VOC (lb/hr) =  1.53 lb/hr VOC


c) An annual VOC emission calculation example follows:


VOC (T/yr) =  (Hourly PTE, lb/hr)*(Annual Operating Hours, hr/yr)/(2,000 lb/T)


VOC (T/yr) =  (1.53 lb/hr)*(8,760 hr/yr)/(2,000 lb/T)


VOC (T/yr) =  6.68 T/yr VOC


d) All PM is assumed to be less than 2.5 microns in diameter per footnote "c" of AP‐42 Table 1.4‐2.


e) A material balance approach was used to estimate the SO2 emission rates using the maximum sulfur concentration in the natural gas and/or ethane.  An example SO2 lb/hr calculation follows:


SO2 (lb/hr) =  (Maximum Heat Input, MMBtu/hr)/(Fuel Heating Value, Btu/lb)*(1,000,000 Btu/MMBtu)*(Sulfur Content, ppmw)*(1 lb‐mol S/32.07 lb S)*(1 lb‐mol SO2/1 lb‐mol S)*(64.06 lb SO2/lb‐mol SO2)


SO2 (lb/hr) =  (283 MMBtu/hr)/(20,551 Btu/lb)*(1,000,000 Btu/MMBtu)*(30 lb S/1,000,000 lb ethane)*(1 lb‐mol S/32.07 lb S)*(1 lb‐mol SO2/1 lb‐mol S)*(64.06 lb SO2/lb‐mol SO2)


=  0.83 lb/hr SO2


f) Revised the Annual Average Heat Input from 35 MMBtu/hr to 55MMBtu/hr.


CONOX


PMd SO2
e


PTE


Emission Factor a


(lb/MMBtu)


Emission 
Factor a


(ppm S)


NH3


VOC


PTEEmission 
Factor a


Emission 
Factor a


Emission 
Factor a


PTE PTEEmission 
Factor a


PTE


a) CO (annual), NOX, and VOC emission factors are from vendor commitments.  Hourly CO emission factor is based on the ESAD rules in 30 TAC Chapter 117.  SO2 emissions are based on maximum concentration of sulfur in the fuel.  


NOX emission factor based on using SCR control with 10 ppm ammonia slip.  All other annual emission factors are from AP‐42 Table 1.4‐2 (dated 7/98), converted to lb/MMBtu by dividing by 1,020 Btu/scf.  


PTE







Table C‐10
Export Area Compressor Vents to Flare ‐ Emission Increase Calculation


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


New Export Refrigeration Compressor Seal 
Vent Data


Hours/Year: 8760 hrs/yr


Avg. Annual Flow: 3,000 avg scfh


Max. Hourly Flow: 20,000 max scfh


Component Property Data Mass to Flare Fuel Heat Flow to Flare Destruction Potential to Emit


Waste Gas Molecular Density Component Hourly Annual Hourly Annual Efficiency Hourly Annual


Component Weight (lb/scf) LHV (Btu/lb) mol% wt% (lb/hr) (T/yr) (MMBtu/hr) (MMBtu/yr) (%) (lb/hr) (T/yr)


Oxygen 32.00 0.0831 0 0.13 0.15 2.43 1.59 0 0 0% ‐ ‐


Nitrogen 28.01 0.0727 0 96.46 94.82 1379.11 906.08 0 0 0% ‐ ‐


Ethane 30.07 0.0781 20,416 0.02 0.02 0.33 0.22 0.01 9 99% 0.003 0.002


Propane 44.10 0.1145 19,929 0.01 0.02 0.35 0.23 0.01 9 99% 0.004 0.002


Propylene 42.08 0.1092 19,630 3.39 5.00 109.21 71.75 2.14 2,817 99% 1.092 0.718


Avg. Molecular Weight: 28.50 100.00 Total Heat Flow: 2.16 2,835 Total VOC: 1.096 0.720


Potential to Emit


Combustion Hourly Annual


Component Emission Factor (lb/hr) (T/yr)


CO 0.5496 lb/MMBtu 1.19 0.78


NOX 0.138 lb/MMBtu 0.30 0.20


Notes:


1) Emission Factors for CO and NOX are based upon the Draft TNRCC Guidance Document for Flares and Vapor Oxidizers (dated 10/00).


CO & NOx (lb/hr) = (Fuel Total Heat Flow Rate, MMBtu/hr) * (Emission Factor, lb/MMBtu)


CO & NOx (T/yr) = (Fuel Heat Flow Rate, MMBTU/yr) * (Emission Factor, lb/MMBtu) * (1 T/2,000 lb)


2) VOC Hourly Emission Rate, lb/hr = Max Hourly Flow Rate, scf/hr * Density, lb/scf * Wt% * (1‐Destruction Efficiency)
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Table D‐1
SCREEN3 Evaluation Results Summary


Frac I/II/Export Standard Permit Revision ‐ Lone Star NGL Fractionators LLC ‐ Mont Belvieu


A. SCREEN3 Results for Each Emission Source
1 g/sec 
GLCMAX


(2) 


(µg/m3)


Equivalent Hourly NO2 


Concentration
(µg/m3) (4)


NOx CO SO2 NOx CO SO2 NOx CO SO2 NO2


1SK25.002 FRAC I Thermal Oxidizer 0.44 0.23 0.36 0.06 0.03 0.04 4.47 0.25 0.13 0.20 0.20


2SK25.002 FRAC II Thermal Oxidizer 0.44 0.23 0.36 0.06 0.03 0.04 4.47 0.25 0.13 0.20 0.20


1HR15
FRAC I Hot Oil Heater & MS Regen Heater 


Combined SCR Stack(1)
0.20 0.76 0.06 0.03 0.10 0.01 2.14 0.05 0.20 0.02 0.04


1SK25.001 Flare ‐ Normal Operations 0.30 1.19 0 0.04 0.15 0 3.15 0.12 0.47 0 0.01


Total Adjusted Conc. By Pollutant:  See NO2 0.93 0.42 0.45


B. NAAQS Demonstration for Each Pollutant
Total Adjusted Hourly


Concentration by Pollutant


µg/m3


Yes


Yes


Yes


Yes


Yes


Yes


Yes


Yes


Notes:
(1) There are only annual increases proposed for the MS Regen Heater.  The hourly emission increases are calculated based on the annual increases.


(2) Each 1 g/sec GLCMAX value is the maximum calculated concentration from the SCREEN3 report for each source.  Each SCREEN3 calculation was based on a 1 gram/second emission rate.


(3) Adjusted Hourly GLCMAX Conc. by Pollutant = ( 1 g/sec GLCMAX ) * ( Project Increase in g/sec by Pollutant )


(5) Averaging Period Conversion values are from TCEQ's online "Oil and Gas Standard Permit and Permit By Rule Refined‐Screening Modeling Guidelines" and EPA's "Screening Procedures…" (EPA 454/R‐92‐019; Oct. 1992).


(6) Converted Total Conc. = ( Total Adjusted Hourly Conc. ) * ( Averaging Period Conversion )


(7) SIL values are from 40 CFR §51.165(b)(2) and TCEQ Air Quality Modeling Guidelines April 2015 (APDG 6232)


Is Converted Total 
Conc. < SIL?


1


7.8


25


5


0.04


0.42


0.38


0.17


0.93


0.65


2,000


500


7.5


1


0.4


1


24‐hour


Annual


Annual


Project Increases
(g/sec)


Adjusted Hourly
GLCMAX Concentration


(3) 


(µg/m3)
EPN Name


Project Increases
(lb/hr)


(4) NO2 concentrations are based on modeled NOx concentrations adjusted by the Ambient Ratio Method (ARM) national default NO2/NOx ratio value of 0.80, which is the generic value applied to SCREEN3 results.  The 


NO2/NOx ratio is provided in Appendix S of the TCEQ's "Air Quality Modeling Guidelines" (APDG 6232, April 2015).


NAAQS Averaging 
Period


Averaging Period 
Conversion (5)


Converted Total 
Concentration (6)


µg/m3


SIL
Value (7) 


µg/m3


1‐hour


1‐hour


1‐hour


3‐hour
SO2 0.42


Pollutant


NO2 0.45


CO 0.93
8‐hour


1


1


0.08


0.08


0.9


0.7


0.45


0.03







                                                                      08/30/18
                                                                      14:18:27
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


C:\Lakes\Screen View\ET Thermal Oxidizer.scr                                   


SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      18.3000
    STK INSIDE DIAM (M)    =       1.9800
    STK EXIT VELOCITY (M/S)=       8.6300
    STK GAS EXIT TEMP (K)  =    1089.0000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


BUOY. FLUX =   60.627 M**4/S**3;  MOM. FLUX =   19.640 M**4/S**2.


*** FULL METEOROLOGY ***


**********************************
*** SCREEN AUTOMATED DISTANCES ***
**********************************


*** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  ------  -----


     10.    0.000        1     1.0    1.0   454.9  453.86    8.67    8.15    NO
    100.   0.6777E-01    5     1.0    1.2 10000.0  127.11   31.69   31.29    NO
    200.   0.7930E-01    5     1.0    1.2 10000.0  127.11   33.19   31.71    NO
    300.    1.166        4    20.0   21.9  6400.0   34.67   22.91   12.64    NO
    400.    2.851        4    20.0   21.9  6400.0   34.67   29.79   15.91    NO
    500.    3.970        4    20.0   21.9  6400.0   34.67   36.51   19.01    NO
    600.    4.427        4    20.0   21.9  6400.0   34.67   43.11   22.00    NO
    700.    4.445        4    20.0   21.9  6400.0   34.67   49.54   24.76    NO
    800.    4.266        4    20.0   21.9  6400.0   34.67   55.89   27.43    NO
    900.    4.000        4    20.0   21.9  6400.0   34.67   62.17   30.06    NO
   1000.    3.798        4    15.0   16.4  4800.0   42.11   68.58   33.05    NO
   1100.    3.595        4    15.0   16.4  4800.0   42.11   74.73   35.03    NO
   1200.    3.390        4    15.0   16.4  4800.0   42.11   80.83   36.95    NO
   1300.    3.191        4    15.0   16.4  4800.0   42.11   86.88   38.81    NO
   1400.    3.002        4    15.0   16.4  4800.0   42.11   92.89   40.63    NO
   1500.    2.847        4    10.0   10.9  3200.0   56.98   99.25   43.32    NO
   1600.    2.757        4    10.0   10.9  3200.0   56.98  105.16   45.03    NO
   1700.    2.663        4    10.0   10.9  3200.0   56.98  111.04   46.70    NO
   1800.    2.568        4    10.0   10.9  3200.0   56.98  116.89   48.34    NO
   1900.    2.475        4    10.0   10.9  3200.0   56.98  122.70   49.95    NO
   2000.    2.382        4    10.0   10.9  3200.0   56.98  128.49   51.53    NO
   2100.    2.293        4    10.0   10.9  3200.0   56.98  134.25   53.09    NO
   2200.    2.207        4    10.0   10.9  3200.0   56.98  139.99   54.63    NO
   2300.    2.135        4     8.0    8.8  2560.0   68.14  145.97   56.84    NO
   2400.    2.077        4     8.0    8.8  2560.0   68.14  151.64   58.31    NO
   2500.    2.018        4     8.0    8.8  2560.0   68.14  157.29   59.77    NO
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   2600.    1.961        4     8.0    8.8  2560.0   68.14  162.92   61.21    NO
   2700.    1.905        4     8.0    8.8  2560.0   68.14  168.53   62.62    NO
   2800.    1.890        2     1.0    1.0   454.9  453.86  404.63  360.39    NO
   2900.    1.873        2     1.0    1.0   454.9  453.86  416.19  372.87    NO
   3000.    1.900        5     2.0    2.5 10000.0  104.67  140.32   48.90    NO
   3500.    2.114        5     1.5    1.9 10000.0  113.36  161.06   53.51    NO
   4000.    2.312        5     1.0    1.2 10000.0  127.11  181.74   58.68    NO
   4500.    2.428        5     1.0    1.2 10000.0  127.11  201.50   61.29    NO
   5000.    2.510        5     1.0    1.2 10000.0  127.11  221.06   63.80    NO


MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    10. M:
    652.    4.472        4    20.0   21.9  6400.0   34.67   46.54   23.48    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


*********************************
*** SCREEN DISCRETE DISTANCES ***
*********************************


*** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  ------  -----


     67.   0.2664E-02    6     1.0    1.4 10000.0  105.03   21.43   21.31    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
--------------    -----------   ---------   -------
SIMPLE TERRAIN       4.472          652.        0.


***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************
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                                                                      08/30/18
                                                                      14:22:00
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


C:\Lakes\Screen View\ET Heater.scr                                             


SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        POINT
    EMISSION RATE (G/S)    =      1.00000    
    STACK HEIGHT (M)       =      41.5000
    STK INSIDE DIAM (M)    =       2.3200
    STK EXIT VELOCITY (M/S)=      15.8000
    STK GAS EXIT TEMP (K)  =     563.7000
    AMBIENT AIR TEMP (K)   =     293.0000
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


BUOY. FLUX =  100.118 M**4/S**3;  MOM. FLUX =  174.602 M**4/S**2.


*** FULL METEOROLOGY ***


**********************************
*** SCREEN AUTOMATED DISTANCES ***
**********************************


*** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  ------  -----


     10.    0.000        1     1.0    1.1   598.2  597.23    9.53    9.06    NO
    100.   0.2772E-04    5     1.0    1.6 10000.0  158.40   28.46   28.01    NO
    200.   0.3072E-02    5     1.0    1.6 10000.0  158.40   35.37   33.98    NO
    300.   0.5238E-02    1     3.0    3.3   960.0  226.74   77.29   55.45    NO
    400.   0.2034        1     3.0    3.3   960.0  226.74   99.02   79.20    NO
    500.   0.9245        1     3.0    3.3   960.0  226.74  120.02  112.16    NO
    600.    1.571        1     3.0    3.3   960.0  226.74  140.47  160.54    NO
    700.    1.599        1     3.0    3.3   960.0  226.74  160.46  219.22    NO
    800.    1.855        1     1.5    1.7   480.0  411.99  201.45  302.15    NO
    900.    2.110        1     1.5    1.7   480.0  411.99  217.66  378.24    NO
   1000.    2.112        1     1.0    1.1   598.2  597.23  262.24  480.82    NO
   1100.    2.135        1     1.0    1.1   598.2  597.23  277.01  577.55    NO
   1200.    2.061        1     1.0    1.1   598.2  597.23  292.00  686.21    NO
   1300.    1.965        1     1.0    1.1   598.2  597.23  307.16  806.62    NO
   1400.    1.872        1     1.0    1.1   598.2  597.23  322.43  938.67    NO
   1500.    1.787        1     1.0    1.1   598.2  597.23  337.80 1082.31    NO
   1600.    1.709        1     1.0    1.1   598.2  597.23  353.22 1237.53    NO
   1700.    1.637        1     1.0    1.1   598.2  597.23  368.69 1404.35    NO
   1800.    1.571        1     1.0    1.1   598.2  597.23  384.18 1582.77    NO
   1900.    1.510        1     1.0    1.1   598.2  597.23  399.68 1772.85    NO
   2000.    1.454        1     1.0    1.1   598.2  597.23  415.18 1974.61    NO
   2100.    1.402        1     1.0    1.1   598.2  597.23  430.67 2188.11    NO
   2200.    1.353        1     1.0    1.1   598.2  597.23  446.15 2413.38    NO
   2300.    1.308        1     1.0    1.1   598.2  597.23  461.61 2650.49    NO
   2400.    1.265        1     1.0    1.1   598.2  597.23  477.05 2899.48    NO
   2500.    1.226        1     1.0    1.1   598.2  597.23  492.45 3160.39    NO
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   2600.    1.189        1     1.0    1.1   598.2  597.23  507.83 3433.29    NO
   2700.    1.154        1     1.0    1.1   598.2  597.23  523.17 3718.20    NO
   2800.    1.121        1     1.0    1.1   598.2  597.23  538.47 4015.20    NO
   2900.    1.097        2     1.5    1.7   480.0  411.99  411.01  367.09    NO
   3000.    1.089        2     1.5    1.7   480.0  411.99  422.69  379.86    NO
   3500.    1.088        2     1.0    1.1   598.2  597.23  494.98  460.29    NO
   4000.    1.047        2     1.0    1.1   598.2  597.23  550.70  524.79    NO
   4500.   0.9800        2     1.0    1.1   598.2  597.23  606.00  590.92    NO
   5000.   0.9088        2     1.0    1.1   598.2  597.23  660.83  658.37    NO


MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    10. M:
   1100.    2.135        1     1.0    1.1   598.2  597.23  277.01  577.55    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


*********************************
*** SCREEN DISCRETE DISTANCES ***
*********************************


*** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  ------  -----


     63.   0.5907E-10    5     1.0    1.6 10000.0  158.40   20.81   20.56    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
--------------    -----------   ---------   -------
SIMPLE TERRAIN       2.135         1100.        0.


***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************
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                                                                      08/30/18
                                                                      14:15:01
  ***  SCREEN3 MODEL RUN  ***
  *** VERSION DATED 13043 ***


C:\Lakes\Screen View\ET Flare.scr                                              


SIMPLE TERRAIN INPUTS:
    SOURCE TYPE            =        FLARE
    EMISSION RATE (G/S)    =      1.00000    
    FLARE STACK HEIGHT (M) =      68.6000
    TOT HEAT RLS (CAL/S)   =     0.357774E+07
    RECEPTOR HEIGHT (M)    =       0.0000
    URBAN/RURAL OPTION     =        RURAL
    EFF RELEASE HEIGHT (M) =      74.7886
    BUILDING HEIGHT (M)    =       0.0000
    MIN HORIZ BLDG DIM (M) =       0.0000
    MAX HORIZ BLDG DIM (M) =       0.0000


THE REGULATORY (DEFAULT) MIXING HEIGHT OPTION WAS SELECTED.
THE REGULATORY (DEFAULT) ANEMOMETER HEIGHT OF 10.0 METERS WAS ENTERED.


BUOY. FLUX =   59.320 M**4/S**3;  MOM. FLUX =   36.172 M**4/S**2.


*** FULL METEOROLOGY ***


**********************************
*** SCREEN AUTOMATED DISTANCES ***
**********************************


*** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  ------  -----


     10.    0.000        1     1.0    1.2   465.4  464.35    7.93    7.36    NO
    100.   0.3103E-13    5     1.0    2.0 10000.0  166.45   19.96   19.32    NO
    200.   0.1022E-05    5     1.0    2.0 10000.0  166.45   28.65   26.92    NO
    300.   0.1260E-01    1     3.0    3.5   960.0  204.64   75.40   52.78    NO
    400.   0.3470        1     3.0    3.5   960.0  204.64   96.85   76.48    NO
    500.    1.251        1     3.0    3.5   960.0  204.64  117.62  109.59    NO
    600.    1.831        1     3.0    3.5   960.0  204.64  137.86  158.26    NO
    700.    1.877        1     1.0    1.2   465.4  464.35  188.64  240.62    NO
    800.    2.760        1     1.0    1.2   465.4  464.35  204.36  304.10    NO
    900.    3.127        1     1.0    1.2   465.4  464.35  220.36  379.80    NO
   1000.    3.105        1     1.0    1.2   465.4  464.35  236.53  467.30    NO
   1100.    2.942        1     1.0    1.2   465.4  464.35  252.81  566.34    NO
   1200.    2.767        1     1.0    1.2   465.4  464.35  269.15  676.80    NO
   1300.    2.608        1     1.0    1.2   465.4  464.35  285.52  798.63    NO
   1400.    2.467        1     1.0    1.2   465.4  464.35  301.89  931.81    NO
   1500.    2.340        1     1.0    1.2   465.4  464.35  318.25 1076.37    NO
   1600.    2.226        1     1.0    1.2   465.4  464.35  334.58 1232.34    NO
   1700.    2.122        1     1.0    1.2   465.4  464.35  350.86 1399.77    NO
   1800.    2.028        1     1.0    1.2   465.4  464.35  367.11 1578.72    NO
   1900.    1.943        1     1.0    1.2   465.4  464.35  383.30 1769.23    NO
   2000.    1.864        1     1.0    1.2   465.4  464.35  399.44 1971.36    NO
   2100.    1.792        1     1.0    1.2   465.4  464.35  415.52 2185.17    NO
   2200.    1.726        1     1.0    1.2   465.4  464.35  431.54 2410.72    NO
   2300.    1.664        1     1.0    1.2   465.4  464.35  447.51 2648.07    NO
   2400.    1.610        2     1.0    1.2   465.4  464.35  353.89  306.52    NO
   2500.    1.635        2     1.0    1.2   465.4  464.35  365.65  318.74    NO
   2600.    1.649        2     1.0    1.2   465.4  464.35  377.39  331.08    NO
   2700.    1.654        2     1.0    1.2   465.4  464.35  389.10  343.52    NO
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   2800.    1.651        2     1.0    1.2   465.4  464.35  400.79  356.06    NO
   2900.    1.642        2     1.0    1.2   465.4  464.35  412.45  368.69    NO
   3000.    1.628        2     1.0    1.2   465.4  464.35  424.08  381.41    NO
   3500.    1.512        2     1.0    1.2   465.4  464.35  481.86  446.14    NO
   4000.    1.375        2     1.0    1.2   465.4  464.35  538.93  512.43    NO
   4500.    1.250        2     1.0    1.2   465.4  464.35  595.32  579.97    NO
   5000.    1.213        3     1.0    1.2   442.5  441.53  453.90  286.33    NO


MAXIMUM 1-HR CONCENTRATION AT OR BEYOND    10. M:
    938.    3.150        1     1.0    1.2   465.4  464.35  226.65  412.54    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


*********************************
*** SCREEN DISCRETE DISTANCES ***
*********************************


*** TERRAIN HEIGHT OF    0. M ABOVE STACK BASE USED FOR FOLLOWING DISTANCES ***


   DIST     CONC             U10M   USTK  MIX HT   PLUME   SIGMA   SIGMA
    (M)   (UG/M**3)   STAB  (M/S)  (M/S)    (M)   HT (M)   Y (M)   Z (M)  DWASH
-------  ----------  ----  -----  -----  ------  ------  ------  ------  -----


    119.   0.5610E-10    5     1.0    2.0 10000.0  166.45   22.51   21.72    NO


  DWASH=   MEANS NO CALC MADE (CONC = 0.0)
  DWASH=NO MEANS NO BUILDING DOWNWASH USED
  DWASH=HS MEANS HUBER-SNYDER DOWNWASH USED
  DWASH=SS MEANS SCHULMAN-SCIRE DOWNWASH USED
  DWASH=NA MEANS DOWNWASH NOT APPLICABLE, X<3*LB


      ***************************************
      *** SUMMARY OF SCREEN MODEL RESULTS ***
      ***************************************


  CALCULATION        MAX CONC    DIST TO   TERRAIN
   PROCEDURE        (UG/M**3)    MAX (M)    HT (M)
--------------    -----------   ---------   -------
SIMPLE TERRAIN       3.150          938.        0.


***************************************************
** REMEMBER TO INCLUDE BACKGROUND CONCENTRATIONS **
***************************************************
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Amine III Process Description – NGL Treating 
 
Amine III utilizes an amine solution to remove CO2 from the natural gas liquid (NGL) to meet a required 
NGL specification.  This occurs in two amine coalescers arranged in series.  Coalescers are used in Amine 
III to provide liquid to liquid contact time between the amine solution and the NGL stream.  When NGL is 
contacted in the coalescers with the amine solution (lean solution), any trace CO2 in the NGL reacts with 
the amine molecule and chemically binds (attaches) to it and is then removed from the NGL stream.  The 
solution (now called rich solution) is then sent to a separate column called a “Regenerator” or 
“Stripper.”  In the Regenerator, the amine solution is heated at low pressure to provide the energy of 
dissociation so that the captured CO2 is released (detached) from the rich amine solution.  The resulting 
lean amine solution is then pumped back to the coalescers to repeat the absorption/regeneration cycle.  
The liberated (almost pure, but wet) CO2 stream is then sent to a flare or thermal oxidizer. 
 
 
 
Inapplicability of Subpart OOOO to the Frac III Amine Unit 
 


 Lone Star’s position that Subpart OOOO does not apply to Amine III is based on language in 40 CFR 
Part 60 Subpart OOOO and in the preambles to the Federal Registers for its adoption and for the 
adoption of Subpart OOOOa (which has no potential to apply to Amine III based on when its 
construction began), and other EPA guidance. 


 


 The purpose of Amine III is to remove trace amounts of CO2 from the natural gas liquids (“NGLs”) 
that are fed to it.  Only NGLs are fed to Amine III; no natural gas is fed to it.  In fact, natural gas must 
be removed upstream of the fractionation process (at the gas processing plant) because the 
fractionation process is not designed to handle methane, and as such, any significant amounts of 
methane would create process issues for the fractionation facility.  The NGLs that are fed to Amine 
III come from NGL transmission lines and/or underground storage caverns.  Those NGLs were sent to 
the NGL transmission lines and/or underground storage caverns from the upstream natural gas 
processing plants.  Slide 4 in the attached EPA April 17, 2012 power point presentation regarding its 
adoption of Subpart OOOO shows various aspects of natural gas systems that are potentially subject 
to Subpart OOOO.  It is critical to note that while NGL transmission lines and/or underground 
storage caverns, like those that are the source of the NGLs that are fed to Amine III, are shown on 
Slide 4 (as Nos. 7 and 8), NGL amine units like Amine III, and the fractionation plants where such 
units are located, are not shown on that slide.  That shows that EPA did not intend for NGL amine 
units, like Amine III, to be potentially subject to Subpart OOOO.  


 


 Further support for that conclusion follows: 
 


o According to 40 CFR 60.5365(g), for Amine III to be subject to Subpart OOOO, Amine III must 
be a “sweetening unit” as defined in 40 CFR 60.5430, and it must process “natural gas that 
is produced from either onshore or offshore wells.”  Amine III does not meet either of those 
pre-requisites. 


 
o First, Amine III is not a “sweetening unit” as defined in EPA regulations.  A “sweetening unit” 


is a process device that removes hydrogen sulfide and/or carbon dioxide from natural gas. 
(40 CFR 60.5430; EPA Fact Sheet for Subpart OOOO entitled “Summary of Requirements for 
Processes and Equipment at Natural Gas Processing Plants” (see highlighted language on pdf 







page 2 of the second attachment to this email)) Amine III is not a “sweetening unit” because 
it does not remove hydrogen sulfide and/or carbon dioxide from natural gas, but instead 
removes hydrogen sulfide and/or carbon dioxide from NGLs.  NGLs do not constitute 
“natural gas.” 


 
 While “natural gas” is not defined in Subpart OOOO, “natural gas” is defined in 


Subpart LLL as “a naturally occurring mixture of hydrocarbon and 
nonhydrocarbon gases found in geologic formations”, the “principal 
hydrocarbon constituent [of which] is methane”. (40 CFR § 60.641) 


 
 It is appropriate for the definition of “natural gas” in Subpart LLL to be used to 


define “natural gas” as that term is used in Subpart OOOO because Subpart 
OOOO is based on Subpart LLL, and, in fact, is the updated version of Subpart 
LLL.  Support for that conclusion follows: 


 


 According to the Federal Register preamble for the adoption of Subpart 
OOOO, that subpart “incorporates the provisions of 40 CFR Part 60 
Subpart LLL into 40 CFR Part 60 Subpart OOOO, and minor revisions 
were made to adapt the Subpart LLL language to Subpart OOOO”. (77 
Fed. Reg. 49498 (8/16/12)) 


 


 In addition, according to the Federal Register preamble for Subpart 
OOOOa, Subpart OOOO is an “updated” version of Subpart LLL. (81 Fed. 
Reg. 35829 (6/3/16)) 


 


 Further, when EPA adopted Subpart OOOO, it revised Subpart LLL to 
apply to facilities for which construction, reconstruction, or modification 
commenced after January 20, 1984, and on or before August 23, 2011. 
(77 Fed. Reg. 49542 (8/16/12)) Subpart OOOO applies to facilities for 
which construction, reconstruction, or modification commenced after 
August 23, 2011 and on or before September 18, 2015. The fact that the 
start date of the date range for Subpart OOOO applicability is the end 
date of the date range for Subpart LLL applicability provides further 
evidence that Subpart OOOO is based on, and is the updated version of, 
Subpart LLL.  


 


 Finally, the description of the applicability of Subpart OOOO to 
sweetening units in 40 CFR 60.5365(g) is effectively the same as the 
description of the applicability of Subpart LLL to sweetening units in 40 
CFR 60.640(a) and (c). 


 
 Using the definition of “natural gas” in Subpart LLL to define “natural gas” as 


used in the Subpart OOOO definition of “sweetening unit” shows that the NGLs 
that are processed in Amine III do not constitute “natural gas” for the following 
reasons: 


 


 The NGLs that are processed in Amine III are not a “naturally occurring 
mixture of hydrocarbon and nonhydrocarbon gases found in geologic 







formations”; instead, as discussed above, those NGLs are liquids that 
resulted from the processing of natural gas at upstream natural gas 
processing plants to remove those liquids, and  


 


 The principal hydrocarbon constituent of the NGLs that are processed in 
Amine III is not methane. 
 


 Since the NGLs that are processed in Amine III are not “natural gas”, Amine III is 
not a “sweetening unit,” as defined in Subpart LLL and Subpart OOOO and, thus, 
is not subject to Subpart OOOO. 


 
o Notwithstanding that, even if NGLs could be considered to be “natural gas” as used in the 


Subpart OOOO definition of “sweetening unit” such that Amine III would be considered to 
be a sweetening unit, Amine III would still not be subject to Subpart OOOO because the 
NGLs that are processed in it were not “produced from either onshore or offshore wells”.  
Instead, as discussed above, those NGLs were produced at upstream gas processing plants 
where they were recovered from natural gas that was previously produced at oil/gas wells. 


 


 Since Amine III does not meet the pre-requisites in 40 CFR 60.5365(g) for it to be subject to Subpart 
OOOO, it is therefore not subject to Subpart OOOO, and should not be designated as such in Lone 
Star’s Title V permit.  


 





